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THESE CORDS MAKE 


DISCORDS IN. 


This is the new Belden Unbreak- 
able Soft Rubber Plug. Its modern 
streamlined design was created by 
Raymond Loewy. 






¢ 


ORDITIS 


—But there isn’t any discord with a Belden Cord—that’s 
what buyers of your electrical products are learning through 
Belden advertising in the Saturday Evening Post, Good 
Housekeeping, and Time. They know they don’t have to 
be embittered by Corditis, the serious electrical cord dis- 


ease with its broken plug and frayed cord symptoms. 


Belden Electrical Cords give dependable protection from 
} Corditis. With them it takes a heap less painful living to 
make a house a home. Be sure that all your products have 
these extra sales and service features—specify Belden 
Electrical Cords. 


Belden Manufacturing Co., 4633 W.Van Buren St., Chicago 


. Belden 


S\ ELECTRICAL CORDS 


San 
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Listed as standard Certified by Appliance cord sets NY’ 


by Underwriters’ Electrical Test- tested and approved by 
Laboratories ing Laboratories Good Housekeeping 
Institute Millions of users of electrical products are 
learning the story of Corditis from regular 
advertising in these magazines. 
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Sealed Against Wear! 


IRT is abrasive—it causes wear—it is always 
D trying to get into machines and bearings— 
is always working to shorten their life. Dirt is 
Bearing Enemy No. 1. But N-D-Seals keep it out 
—keep lubricant clean and in the bearings where 
it belongs. The Delta Manufacturing Company 
knows from years of experience that N-D-Seal 
bearings keep machines running longer, more 
efficiently, and with less cost for upkeep. By 
equipping their tools with N-D-Seals, they give 


the machine user extra value—greater service- 
ability. 

Because of their proved economies, millions 
of N-D-Seal bearings are now in service through- 
out industry. Though the originator and prin- 
cipal producer of self-sealed bearings, New De- 
parture overlooks no opportunity to advance 
N-D-Seals to yet higher standards of efficiency 
and economy. New Departure, Division Gen- 
eral Motors Corporation, Bristol, Connecticut. 


NEW DEPARTURE 


PIONEER OF SELF-SEALED BEARINGS 


N-D-Seals 


JULY, 1937 
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MiLL DRIVE €QULP MEN 


for New Plate Mill in Pittsburgh District 







SERIES BRUSHES 


will give outstanding performance on 
YOUR equipment, as they do on mill 


drive equipment in this new plate mill. 


NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide and Carbon Corporation 
CARBON SALES DIVISION, CLEVELAND, OHIO 


General Offices: 30 East 42nd Street, New York, N. Y. 


Branch Sales Offices: New York Pittsburgh Chicago San Francisco | 
ELECTRICAL MANUFACTURING, published monthly by the GAGE PUBLISHING CO., 232 Medison Ave., New York, N. Y Accepted under the Act of June 5, 1934 
at Philadelphia, Pa. , authorized July 20, 1934. Vol. 20, No. 1. 
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NO HEADACHES FOR DESIGNERS 


Designers who use Durez can forget the limitations of 
older materials. The possibilities for distinctive styling 
and design innovations are unequalled. The first radio 
with chassis inserted from the bottom was made of Durez. 
And now Garod scoops the field with another new 


Durez cabinet featuring speaker openings on the side. 


ONE CABINET— 
A DOZEN DIFFERENT STYLES 


Here’s just one sample of the unusual things a clever 
designer can do with Durez. The set is molded in three 
parts... front and back panel and main housing. By 
combining different colored panels and housings in 
assembly you get many different color combinations. 


(Radio shown is the new Emerson midget.) 





“THEY CAN’T WEIGH SO LITTLE” 


So exclaims many a manufacturer when first introduced 





to Durez cabinets. But remarkable lightness is only one 
of Durez’ major advantages. It’s strong, moisture- 
resistant, self-insulating. The satiny surface never chips 
ot dents ... always feels pleasantly warm to the touch. 
(Shown is the Pilot table radio.) 


SPLIT-SECOND FINISHING 


Durez cabinets come from the mold formed and com- 
pletely finished even to lugs, holes, inserts and the final 
lustrous surface. No grinding, japanning, etc., is neces- 
sary. And the finish can never show signs of wear... it 
extends all through the piece, is not just applied. (This 


is case for the Amplicall inter-office communication system.) 








General Plastics’ 


DUREZ 


JULY, 1937 


No matter what your problem, Durez can probably help 
you to solve it. For further information and free monthly 
*“‘Durez News” write General Plastics Inc., 167 Walck 
Road, North Tonawanda, New York. 





/onfermance-Teuled before You UAE Thin 


When you buy carbon brushes from 


Westinghouse, you do so with the 
assurance that every grade has been 
carefully designed and pre-tested to 
a degree that is possible only when 
brush engineers and machine designers 


work together. 


Westinghouse 


THE NAME THAT MEANS EVERYTHING IN ELECTRICITY 


After a brush has been designed to 
give more “miles” of satisfactory com- 
mutation under particular operating 
conditions, intensive tests are made to 
prove that design. Then, careful con- 
trol of manufacturing operations pro- 
duces a brush exactly meeting the speci- 
fications. 

Brushes specified by Westinghouse are 
proving every day that they can im- 
prove commutation and reduce replace- 
ment and maintenance expense. For 
“more mileage” from your carbon 
brushes, call in your nearby Westing- 


house representative. J 91311 
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Congratulations! Everlock 
Washers on my Hamilton 
Harris No. 8 Special held per- 
fectly against the terrible 
strain and vibration of 500 
miles at top speed. Not a loose 
unit on entire car after grind. 


Many thanks to your Everlock 
Washers. They did a marvel- 
ous job in keeping the nuts 
and screws tight on my car. 


ao 


Everlock Washers on my Shaw- 
Gilmore Special did a 100% job of 
locking. They were as tight at the 


finish as at the "Gh WZ i 


ALL 33 SPEEDWAY ENTRIES 
USED EVERLOCK WASHERS 


Five hundred gruelling miles—a life time of 
violent vibration jammed into four and one- 


half hours—what a test for lock washers! 


In 1937, as in 1936, every entry in the 
Indianapolis Speedway Race used Everlock 
Washers! Both years after the race, inspec- 


tions showed 100% Everlock performance. 


Here’s proof aplenty that Everlock Washers 
give the utmost protection against the hazards 


of loosened nuts and screws. 


Write for FREE SAMPLES. See for yourself 
how Everlock Positive Locking and Powerful 


Spring Tension defy vibration! 


Thompson-Bremer & Co. 
1640-A W. Hubbard St. - - - CHICAGO 
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Industry comes to 
for unbiased 
bearing counsel 





because 
makes practically 
all types of anti- 
friction bearings. 



















BUILT BY FAIRBANKS, MORSE & CO. 


WHEN A MOTOR GETS A BATH 
It needs S&F Bearings for dependability 


@ ATTACKED from all sides by streams of water, this Fair- 


banks, Morse Splash-Proof Motor takes its punishment... 
and LIKES it. It is effectively sealed against the invasion 
of dirt and water, but just as important is the fact that 
it is protected against bearing trouble. 


Because it moves on long-lasting SSS’ Bearings that 
maintain their high precision tolerances, its air gap stays 
in place indefinitely and the armature remains in proper 
position. As a result, motor life is lengthened and the 
cost of power comes down. If you specify SiS Bearings 
you can be certain of bearing dependability . . . always. 


53K F INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILA., PA. 





BALL AND ROLLER BEARINGS 
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| PHOSPHOR BRONZE 


acid waters - corrosive pumes -melsture 
can t affect this enduring metal / 


ELEPHANT BRAND PAUSPHUR BRONZE 


ConstTANT attention—a losing tattle; eventually, replacement. 
Small wonder maintenance costs mount, where corrosive metals are 
used . . . less wonder that non-corrosive Phosphor Bronze is being 
specified for an ever increasing variety of uses. 


Few metals are so inherently qualified for Service as Copper, which, with the addition 
of Phosphorous, Tin and Lead forms a most homogeneous and regular combination 
with physical properties far superior to those of brass or other compositions. 


RODS & TUBES 


JULY, 1937 


Few metals have the happy faculty of corrosion resistance . . . none other than Phos- 
phor Bronze has it in combination with the strength and toughness usually required. 


Only Phosphor Bronze has all the properties demanded for most uses . . . only 
Elephant Brand Phosphor Bronze is supplied by the company which introduced 
Phosphor Bronze into America and which has pioneered in its development. 


To be sure of perfect, enduring performance, always use Phosphor Bronze . . . to be 
sure of Quality, uniform and dependable, always specify ELEPHANT BRAND! 


“PROMPT DELIVERY FROM ADEQUATE STOCKS” 


SHEETS 





It's time to enter the 





THIRD ANNUAL 


PRODUCT 








WHO IS ELIGIBLE—Anyone engaged in the design, 
engineering or production of an electrically operated 
machine, appliance or device, may participate. No entry 
fee required. 

AT TO DO Contestants are to submit, in dupli- 
cate, a typewritten manuscript, not exceeding 3500 words, 
describing a new or redesigned electrically operated machine, 
appliance or device, commercially marketed since September 
1, 1936. 

State the conditions or need that impelled the product 
development. Give details of overall design or product 
appearance and how achieved. Outline .the engineering 
aspects of the design including the engineering problems. 
Emphasize power, control, heat, light, or other electrical 
features integrally built in. 

Tell what materials, parts, equipment, finishes, etc., were 
selected, and why. Avoid brand or trade names. 

Contestants may submit separate manuscripts for as 
many different products as they wish. nly manuscripts 
hitherto unpublished will be eligible, although previous 
publicity regarding products does not disqualify them. 


Name of contestant, company affiliation and address must be 


shown plainly on first manuscript page. 
PHOTOS, DRAWINGS, PRINTS-—At least one 


photograph of an exterior view of the product must be 





CONTEST RULES 


E 


No time to lose if you are to gain a place among 

the first five in the 3rd Annual ELECTRICAL 
MANUFACTURING Product Design Contest, now under 
way. 


As this is written it becomes apparent that engineers, 
designers and executives are going to make of this the 
most interesting of the three such contests, originated 
and sponsored by ELECTRICAL MANUFACTURING, 
in the interests of product development. Representa- 
tive men of industry, responsible for today’s outstand- 
ing machines, appliances and devices, are eagerly 
entering this highly interesting and worthwhile com- 
petitive undertaking. Their enthusiasm runs high. 


The procedure is simple. First, write for entry card, 
if you have not already done so. Then read the rules 





submitted, also photographs expressive of interior design 
and engineering technique. Inked-in drawings, prints, or 
sketches should be submitted, where they illustrate important 
features in the product development. 

Description of what is shown in photographs or drawings 
should be written on the back of each. Photographs of 
contestants are required. Illustrations must be suitable for 
reproduction, and be identified as to individual and company 
connection. 

GENERAL— Manuscripts, photographs and drawings 
become the sole property of the publisher, not to be returned. 

The publisher reserves the right to publish any manuscript 
submitted, in edited form. If manuscripts and illustrations of 
other than prize-winners are published, regular publisher 
rates will be paid authors. 

CLOSING— Material submitted must bear a postmark 
not later than midnight of August 15, 1937, the close of the 
Contest. 

AWARDS—A $200.00 cash prize award will be 
presented to each of those five contestants who, in the 
opinion of the judges, have most aptly described and 
effectively illustrated products showing engineering accom- 
plishment and design ingenuity. Additional awards will be 
made should the judges be unable to agree upon the first 
five. Judges decision will be final. 
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JURY OF AWARD 
EGMONT ARENS 


industrial designer and consultant. Early activity 
in the creative arts led to package styling and 
ultimately to product designing. Has repackaged 
entire lines of leading companies. Retained as 
design consultant by Hobart Manufacturing 


L. F. MITCHELL 


Chief Engineer, Addressograph-Multigraph Corp. 
Previously in engineering capacities with Davis 
Sewing Machine Co., Stoddard-Dayton Automo- 
bile Co., National Cash Register Co., John O. 
Heinze Elecl. Co. Member Cleveland Engineering 
Society. Winner of award in 1936 ELECTRICAL 
MANUFACTURING Product Design Contest. 





HAROLD VAN DOREN 


Engineer and designer of varied line of industrial 
and commercial products. Among those with 


and conform to these simple suggestions in writing whom he has cooperated in design development 

z are Robbins & Myers, Ex-Cello, Maytag, Remler 
about the development of a new product created since Radio, Fairbenks-More, Westinghouse and Wake- 
September 1, 1936. field Brass. Actual experience in engineering 


departments and laboratories of manufacturing 


plants facilitates his approach to product design. 
If you will get your working data and drawings be- 


fore you on the desk, you will have the nucleus of the E. R. SEARLES 

manuscript you can so easily prepare. The gram- — “ ELECHCAM. rho ting a 
i . : ectrical and mechanical engineer, Stevens Insti- 

matical construction or professional appearance of tute of Technolosy, M4. €. Long anocisted with 

what you write will not count nearly so much as the electrical press, editorially. 


real achievements in design and engineering described 


and pictured. THE 
The five prize-winning manuscripts will become part GAGE Pp UBLISHING 


of the feature editorial content of the Third Annual COMPANY 
October Product Design Number of ELECTRICAL 
MANUFACTURING. 


Here is a real opportunity to get your company, its prod- 


fiblshers to Industry since 18Q2 
uct and yourself favorably before industry. Send for official 


EO ee eee 232 MADISON AVENUE 
entry card now, if you have not already entered the Contest. NEW YORK. N. Y. 


$1000.00 IN AWARDS 
The authors of each of the five best manuscripts, sented with a framed ELECTRICAL MANUFAC- 
most clearly depicting design accomplishment and TURING Certificate of Product Excellence . . . Any 
engineering progress will be awarded cash prizes of non prize-winning manuscripts that may be pub- 
$200.00. Also, each prize winner will be pre- lished will be paid for at publishers regular rate. 


Typical of the products that may be written about...... 


ADDRESSING MACHINES COLOR MATCHING IRONERS RADIO RECEIVING SETS TICKET MACHINES 
AIR-CONDITIONING EQUIPMENT LATHES AND ACCESSORIES TOASTERS 
EQUIPMENT COMBUSTION ANALYZERS LIGHTING FIXTURES & 


RANGES TOOLS 
AIR HEATERS LLERS EQUIPMENT REFRIGERATORS 
A 


Q 
BAND SAWS c RS LIGHTING PLANTS RELAYS TUBE TESTERS 
BEAUTY PARLOR CRANES & HOISTS MACHINE TOOLS ROASTERS ULTRA VIOLET RAY 
EQUIPMENT DISHWASHERS MEAT GRINDERS & BONE ROUND STOCK FINISHERS MACHINES 


BEER PUMPS ELECTRO-SURGICAL CUTTERS SEWING MACHINES VACUUM CLEANERS 
BLOWERS APPARATUS METAL-WORKING SIGNALING DEVICES VENDING MACHINES 
BOTTLING MACHINERY ELEVATORS MACHINERY SIGNS VENTILATING EQUIPMENT 
BREWERY MACHINERY FANS METERS SOLDERING IRONS VIBRATORS 
FARE REGISTERS MICROPHONES STARTERS WAFFLE IRONS 
FIRE ALARM SYSTEMS MILLING MACHINES STITCHING & STAMPING WATER HEATERS 
FLASHLIGHTS & LANTERNS MOTORS MACHINES WELDERS 
BUSINESS MACHINES FLOOR MACHINES OIL BURNERS STOKERS WIRE-STRIPPING 
CARBONATORS FOOD MIXERS PACKAGING EQUIPMENT SWITCHES MACHINES 
cASH REGISTERS GASOLINE PUMPS PANELBOARDS TABLE APPLIANCES WIRING DEVICES 
cIRCUIT BREAKERS HEATING EQUIPMENT PERFORATORS TAXIMETERS WOOD SHAPERS 
cLIPPERS HUMIDIFIERS PIANOS TEA KETTLES WOOD-WORKING 
cLOcKsS ILLUMINATED MAGNIFIERS PRESS & BOX MACHINERY TELEPHONES MACHINERY 
cLOTHES WASHERS INSTRUMENTS PRINTING PRESSES TEXTILE MACHINERY X-RAY EQUI 


PMENT, 
—— & IRONS PUMPS & COMPRESSORS THERMOSTATS ETc . 
RIN 
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@ Napoleon knew that superior equip- 
ment was important to the success of his armies. 
And as a competent judge of artillery he recog- 
nized the advantages to be derived from securing 
his cannons from Liége. The craftsman of Liége 
had specialized in the manufacture of arms. In 
producing the weapons, for which they were famous, 
they selected and used only 
the materials which were best 
adapted for their equipment — 
most suitable for their products. 
By satisfying the demands 
of the little corporal, these 
specialists demonstrated their 
understanding of the charac- . 
teristics necessary to meet the 
user’s specific needs. 


Acme specializes in the produc- 


ORDNANCE FROM LIEGE 
FOR THE LIVTLE CORPORAL 


Slabs in the Acme mill ready to be hot rolled into 


strip steel and is, today, helping many manufacturers 
win industrial victories with improved products 
made more economically. Acme Superstrip is 
produced by craftsmen whose thorough under- 
standing of the fabricators’ individual needs enables 
them to roll a SUPERSTRIP which will best meet 
each forming, shaping or drawing requirement — 
and which will provide faster, 
better production without in- 
terruption. Yet ACME SUPER- 
STRIP COSTS NO MORE 
THAN ORDINARY STRIP 
STEELS. Let an Acme Engineer 
analyze your product in relation 
to your equipment. He may be 
able to make profitable sugges- 
tions. There is no obligation. 


Write for complete information 


tion of “rolled-for-the-product”’ Acme Superstrip today. 


Come 


COLORED + STAINLESS 
STRIPED 


ACME STEEL COMPANY 


GENERAL OFFICES: 2846 ARCHER AVENUE, CHICAGO, ILLINOIS 
Branches and Sales Offices in Principal Cities 
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HOT ROLLED + COLD ROLLED 
GALVANIZED 





ELECTRICAL MANUFACTURING 








e 


te 


hee 
Ks b 


if 


To prevent overloads from damaging motors, 


Delco has designed and built into its motors a 
“Thermotron.” If, for any reason, motor windings 
approach an unsafe temperature, the ‘‘Thermo- 
tron” removes the motor from the electrical 
circuit. Thus, there is no damage to the motor 
or the refrigerator which it is operating. So 
carefully has this device been designed into the 
motor that the user is not only protected from 
having the motor damaged, but also is assured 
of getting the utmost power that the motor will 
deliver. This is only one of many features which 
Delco has developed to give refrigerator manu- 
facturers and dealers the highest quality— and to 
give their customers the greatest in dependability 
andsatisfaction. Delco Products Division, General 
Motors Corporation, Dayton, Ohio. In Canada: 
McKinnon Industries, Ltd., St. Catharines, Ontario. 





Contract manufacturing as handled by Scovill 
means the making to order, in quantity, those 
metal parts or products required by other man- 
ufacturers or distributors. 


The metal may be steel, aluminum, copper, 
zinc, brass, nickel-silver, bronze or other base 
metals—its fabrication may involve a simple 
sand-casting operation or a series of operations 
ranging from blanking and drawing through 
intricate piercing and forming operations to 
lacquer enameling and finishing; but in the 
wide range of facilities which makes possible 
this diversity of production, Scovill customers 
have found the answer to their source of supply 
problems. 


To a thermostatic device manufacturer, 
Scovill may supply the article complete, ready 
for delivery to the consumer; an air-conditioner 
manufacturer may buy here brass forged parts, 
the screws with which the mechanism is as- 
sembled, and shells or formed parts used in 
the assembly of the mechanism itself. An 


SCOVILLE 


Boston °* Providence * New York °* Philadelphia 


Chicago * Cincinnati * San Francisco °* Los Angeles 


14 


automobile manufacturer may buy his hub 
caps and instrument panel bezels here; a watch 
manufacturer the watch blanks on which the 
movement is assembled; a transportation 
company the tokens it uses as fares; a cosmetic 
manufacturer the vanity cases, lipstick con- 
tainers and closures he requires. 


The businesses served run the range of in- 
dustry and the quantities of parts ordered from 
thousands to millions. Each Scovill customer 
is served according to his needs. If you, a man- 
ufacturer or a distributor, use metal parts or 
products in quantity and are interested in a 
capable, skilful source of supply, Scovill has a 
story that may indicate the answer to your 
requirements. 


**Masters of Metal’’ and ‘‘Scovill Products,’’ 
two booklets showing how Scovill’s contract 
manufacturing service has been used to ad- 
vantage by others, will be sent upon request. 
A letter to Scovill at 65 Mill Street, Waterbury, 
Connecticut, will bring your copies. 


SCOVILL MANUFACTURING COMPANY 
WATERBURY ¢ CONNECTICUT 


(CAN 
SCOVILL 
WO) 





Lynchburg, Va. * Syracuse °¢ Pittsburgh °* Detroit 


* IN CANADA: 334 King Street, East, Toronto, Ontario 
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Now. 


NOW...A LOW PRICED 
DUMORE MOTOR 
OFFERING EXTRA 


.. get all the familiar features . 


.. the extra 


eae) 
Ce) 
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with or without built-in ventilation, ball bearings 


power hours for which Dumore Motors have 
become famous in a new, compact, low 
priced unit. Dumore Type H is a totally enclosed 
universal motor developing 1/50 h.p. at 6,500 
r.p.m.... idling at 20,000 r.p.m. It can be had 


SPECIFICATIONS 


- Types Types 
H, HB, HM, HBM /‘|HV, HBV,HVM, HBVM H 


Class of motor 


; 1 . Plain series (univ.) 
Construction details— 


Plain series (univ.) 


and mounting base. It makes Dumore depend- 
ability available for hundreds of popularly priced 
machines and appliances. Write today for com- 
plete information, a copy of the Dumore catalog 
and a Free engineering service application blank. 


aoa Variations 


—totally enclosed, sleeve bearings 


HM -—totally enclosed, sleeve bearings. 
mounting base 





Degree of enclosure 
Method of cooling 
SRUNINR sc dd indecéctdvecns 


Dir. of rotation (com. end) 
Housing material 
Housing finish 

Weight 


Rating (full-load)— 


Volts 

Amperes 

Watts Input 

Horsepower Output 
TOGURD GBMt ice cseccccs 
Full-load R.P.M........... 
No-load R.P.M 


Totally enclosed 
Natural 
Comp. bronze (self- 
align.) or grease- 
packed ball 
Clockwise 
Pressed steel 
Black krinkle enamel 
1 lb., 7 oz. 


Ac. | DC 


Open 

Internal fan 

Comp. bronze (self- 
align.) or grease- 
packed ball 
Clockwise 

Pressed steel 

Black krinkle enamel 
1 Ib., 8 oz. 


ae D.C. 


Operation |Operation; Operation Operation 





115 | 115 

59 4 
41.5 48 
1/50 1/38 
-017 0187 
6500 | 7500 
20,000 | 20,000 
30 min. 30 min. 





115 115 

448 47 

46.5 59 

| 1/50 1/33 

0205 .0257 

5000 6500 

13,200 13,600 
Continuous Continuous 


HB —totally enclosed, ball bearings 


HBM —totally enclosed, ball bearings, 
mounting base 


HV —ventilated, sleeve bearings 


HVM —ventilated, sleeve bearings, 
mounting base 


HBV —ventilated, ball bearings 


HBV M—ventilated, ball bearings, 
mounting base 


Applications 


Coin Machines Blowers 
Drink Mixers Grinders 
Erasing Machines 4 


and many other devices of similar nature. 


THE DUMORE COMPANY, Dept. 107G RACINE, WIS. 
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G-E CORD SETS ARE BETTE 





BECAUSE 


Only G-E Cord Sets have rubber devices 
molded on both ends of the cord. It is the only 
cord set protected by a bonded, homogeneous 
rubber insulation throughout . . . literally one 
piece of rubber from end to end. 


Lead wires in the devices are looped and com- 
pletely sealed in rubber. 


Terminals are permanently embedded in rubber. 


Both ends of cord are sealed. Moisture and 


dust are kept out forever. 


Only cord approved by the Underwriters’ Lab- 
oratories is used in G-E Cord Sets. 
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G-E 
DISCONNECTING 
CORD SET 





This type of G-E Cord Set has many advantages. 
In manufacturing, there is no cord set to hinder 
assembly. Appliances on display look better with- 
out dangling cords. When ahaa is delivered 
to the customer, the G-E Disconnecting Cord Set 
is as clean as the product itself. When not in use, 
the G-E Cord Set is easily detached and put away. 





Sturdy G-E Rubber Connectors and Plugs reat 
are molded directly to the cord. Only G-E 7" 
Cord Sets have this one-piece, molded con- 
struction. It guarantees permanence. 


G-E 
PERMANENTLY 
ATTACHED CORD SET 





This type of G-E Cord Set has many applica- 
tions. The rubber cord protector molded on the 
terminal end acts as a bushing and relieves all 
strain on the connections within the appliance. 
The cord is fully protected where the bending 
strain is severest. There are many types of G-E 
All-rubber Strain Reliefs available. 


scsi tteenatleneataatatsiicabitiderniestie tse 


G-E Accessory Equipment Engineers are available to help 
‘solve your cord set problems. For an appointment and further 
information, write Section 9-897, Appliance and Merchandise 
Department, General Electric Company, Bridgeport, Conn. 


GENERAL @ ELECTRIC 


ACCESSORY EQUIPMENT 


APPLIANCE AND MERCHANDISE DEPARTMENT, GENERAL ELECTRIC COMPANY, BRIDGEPORT, CONNECTICUT 
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JUST AN 
ORNAMENT... 


soll 
the 
motors 


fail 






Size No. 48 automatic drill- 
ing and tapping machine 
built by the Bodine Corpor- 
ation and equipped with 

Crocker-Wheeler motors. 


Ve 


BUT, you have every reason to believe that the motors 
supplied with machines built by the Bodine Corporation of f 
Bridgeport, Conn. will not fail...for they are Crocker-Wheeler. | 


Study the construction of a Crocker-Wheeler motor and you 


find that: 


1. The wound stator has been vacuum impregnated with var- 
nish. (This is the only process that offers complete assurance 


that all parts of the winding will be thoroughly insulated.) 


2. The patented bearing seal prevents the lubricant from 


escaping and foreign matter from entering the bearing. 


These are two of the places “trouble” is most frequently 
p 


encountered in the ordinary squirrel-cage motor. 


CROCKER-WHEELER ELEC. MFG. CO. 


Main Office and Works: AMPERE, N. J. 
SALES OFFICES IN PRINCIPAL CITIES 
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FAFNIR BALL BEARINGS 


THE 


BALANCED 






seis in Design 


In ball bearing design, ball size, race depth and ring thickness 
determine life and capacity. 

Fafnir’s larger balls carry greater load; make fewer revolutions per 
bearing revolution, with resultant longer life. Fafnir’s deeper races 
also increase load capacity, and provide thrust capacity to a degree 
unusual in a radial bearing. 

Every Fafnir Ball Bearing has been developed to the point where 
high capacity and long life are inherent attributes of a perfectly 
balanced design. 


LINE..-MOST COMPLETE IN AMERICA 
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FAFNIR BALL 


BALANCED LINE... BOSE CORris «2 


BALANCED 


for , | 


PERFORMANCE 


Consider the three ball bearing designs illustrated above. In one, 
ring thickness has been increased beyond the necessary point, reducing 
ball size — and consequently, life and capacity. In another, ball size 
is increased to the point where ring thickness is insufficient to insure 
strength. 

In the third (center) note how Fafnir, in pioneering the Maximum 
Type design, provided ring thickness adequate for strength, yet 


brought race depth and ball size to the proper point for maximum 


‘performance. Fafnir is the only manufacturer to provide this largest possible 


ball size throughout the full range of bearing sizes. The Fafnir Bearing 
Company, New Britain, Conn. 




















Engineering Manual No. 35 


A summary of the principles 
affecting the selection, application, 
and operation of anti-friction bear- 
ings — and particularly ball bear- 
ings — with a complete tabulation 
of characteristics, dimensions, and 
capacities. A copy will be sent you 
without cost. 


BEARINGS 


IN AMERICA 
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ROEBLING MAGNET WIRE 


is drawn in one of the 


nation’s most modern copper mills 
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A FINE PRODUCT 


wwe 


VERY operation in the mak- 
k, ing of Roebling Magnet 
Wire is carried on in our own 
plant ...one of the country’s 
largest and most modern copper 
mills. Uniformly high quality is 
assured by the exacting stand- 


ards of manufacture. 


It is available in round, square 
and rectangular types in a wide 
range of gauges. A comprehen- 
sive variety of coverings including 
cotton; asbestos tape and cotton; 
silk; enamel; paper; enamel and 
single silk; enamel and single 
cotton are available. 


There are more than 60 other 
types of Roebling Electrical 
Wires and Cables. We welcome 
your requests for further infor- 
mation, prices, or samples. 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON, N. I. Branches in Principal Cities 


Photo at left shows ce! se-up of one of the wire 
drawing machines at Roebling, which makes eleven 
: f 


continuous, high speed reductions, 
4 §} 


BEAR THE NAME ROEBLING 


21 
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\ MuioN DOLLARS 
hung on a Oa le blow 


ON THE light tap of the diamond cleaver’s mallet hangs the destiny of 
one of the world’s fabulous diamonds. There can be no middle ground 
... for it will be either a perfect stroke or utter destruction. 

Only one diamond man .. . the industry’s foremost expert . . . has the 
skill and training to attempt such a task. He spent a whole year in 
careful study and scrutiny to determine the planes of cleavage and pre- 
pare a groove. Finally the blow is struck! A perfect cleave! ... and the 
beauty falls into eager hands. 

The destiny of a new electrical development may hang on its being 
properly insulated. That, too, is a job for unusual experience and ability. 
Mica’s 42 years of specialized experience and its complete research 
facilities are available to work out your own insulation problem. 

200 Warick St., New York; 542 S. Dearborn St., Chicago; 1276 W. 3d St., Cleveland. 
Birmingham, Boston, Cincinnati, Los Angeles, San Francisco, Seattle. Montreal, Toronto 


MICANITE EMPIRE VARNISHED 
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NEW FIELD OF INSULATING BUSHINGS 
DEVELOPED WITH LAMICOID 


To find a shock-proof, oil-proof conduit 
insulating bushing which would prevent 
current surge was the problem which faced 
a manufacturer recently. 


They required a tubing with steel-like 
threading qualities... combined with high 
insulating strength. 


By a combination of resin characteristics 
and modified rolling process our engineers 
produced a tubing to meet the required 
specifications—a unique Lamicoid develop- 
ment, opening up new possibilities in the 
field of insulating bushings. 


40 YEARS OF SPECIALIZATION MAKES THE DIFFERENCE 





INSULATIONS ... LAMICOID LAMINATED PLASTIC MATERIALS 
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A complete line of custom-built motors to meet the specific 
requirements of appliance and machine tool manufacturers 
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A check list of the many types of 
custom-built motors manufactured 
by Ohio—each individually tested 
at every step of manufacture—every 
one reliable and quiet. 1/100 to 
Ll BF. 

Capacitor Start, Induction Run, or 
Single Valve Capacitor Motors 
Capacitor Start-and-Run or Two- 
Value, Capacitor Motors. 
Permanent Split Capacitor Motors. 
Polyphase Induction Motors. 
Split-Phase Motors. 


Synchronous Motors. 


Shaded Pole, Constant-Speed Induc- 


tion Motors. 
Direct-Current Motors. 


Torque Motors. 


@' greater part of our production is motors of 

special types and designs—motors built to meet 
exactly the requirements of the appliances or machine 
tools they power. Our method of production exacts no 
great premium for a motor suited to a specific product. 
Often important savings are effected in mounting costs. 
If you would like to discover for yourself the advan- 
tages of engineering a motor to match the requirements 
of your machine tool or appliance, Ohio Engineers will 


be glad to advise with you, without obligation, of 
course. 


THE OHIO ELECTRIC MFG. CO. 


5905 Maurice Ave. Cleveland, Ohio 
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WITH BAKELITE MOLDED 


TTRACTIVE design, enduring 
finish and sound construction 

are highly important to electrical 
devices intended for purely utility 
purposes in the home, as well as 
to those which perform both deco- 
rative and utility functions. Yet. 
manufacturing costs of these serv- 


ice products often must be held 


BAKELITE CORPORATION, 247 PARK AVEN 


BAKELITE CORPORATION OF CANADA, LIMITED, 163 Dufferin Street, Toronto, Canada 


within lower limits to insure accep- 
table pricing. 

How well Bakelite Molded ful- 
fills all these requirements is strik- 
ingly illustrated by the electric 
medical vaporizer pictured. The ma- 
terial from which this device is 
made must not only withstand heat, 
oil and handling without deteriora- 








tion or marring, but also, possess 
adaptability of design and provide 
economical production. 

Bakelite Molded is resistant to 
moisture, heat, oil, wear, common 
chemicals and solvents. It may be 
formed into practically any shape; 
and its permanently lustrous sur- 
faces and self-contained colors fur- 
nish lasting eye-appeal. In addition, 
each Bakelite Molded part is com- 
pletely formed in a single molding 
operation. Its original rich finish 
obviates further decorative treat- 
ment. 

These and other advantages of 
Bakelite Molded are proving equally 
valuable to manufacturers of irons, 
toasters, vacuum cleaners, switches, 
instruments and many other electri- 
cal devices. Write for detailed infor- 
mation contained in our illustrated 


booklet 25M, “Bakelite Molded”. 





Photos show the “Quandac” Electric Va- 
porizer with lustrous black housing and 
electric plug, and bright green nose-piece 
of Bakelite Molded. Product of Seebasco 


Corp; molder, American Insulator Corp. 


Each part was completely formed and 
finished in one molding operation. 


NUE, ZEW FORE, .¥. 


West Coast: Electrical Specialty Co., Inc., 316 Eleventh Street, San Francisco, Cal. 
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HEN a buyer specifies Wilco Thermometal, he is 
assured of getting a metal that meets his exact re- 
quirements. Why? ? Because in Wilco’s line there is a specific 
thermometal to mee tany spec vific te mperature control or tem- 
perature compensation proble m between -50°F. and 1300°F. 
He is also assured of getting thermometal that he can 
depend on to act uniformly whether his order calls for a 
production run of one hundred or one million—this means 
better performance, more satisfaction for his customers. 


@ Furthermore, he’s taking advantage of Wilco’s engi- 





HERE’S WHY THEY SPECIFY Wilco Thermometals 


(THERMOSTATIC BI-METALS) 


neering facilities, based on 22 years’ experience in the 
raniiatag ture oak commercial application of thermometals. 
Or he’s using the Wilco laboratory which cooperates with 
manufacturers in the development of new products. 


@ We would like to tell you more about Wilco Thermo- 
metals. Why not write for the Wilco Blue Book of Thermo- 
metals which describes each Wilco product individually and 
gives valuable information about its application? Also give 
us your problem—we'll be glad to send a sample of the 
Wilco thermometal that meets your exact requirements. 


@ Remember—use Wilco thermometals whenever automatic 
temperature control or temperature compensation is desired. 


THE H. A. WILSON CO. 


105 CHESTNUT STREET, NEWARK, N. J. BRANCH OFFICES - CHICAGO, ILL. - DETROIT, MICH 
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Contacts - Witco Thermometals 
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Clean Punching 


The fact that Granite City Electrical Sheets 


punch clean without burrs or chipping is im- 















portant in itself, because it means true and fast 
assembling—freedom from rejects—lower costs. 
But it is also evidence of uniform quality. Every 
sheet of any particular grade will be the same 
in magnetic and physical properties. Your speci- 
fications will be met exactly — and consistently. 


Let us explain how we can give you better elec- 


trical sheets and better service. Write today. 


GALVANIZED SHEETS STEEL SHEETS * PLATES AND TIN PLATE 


i = GRANITE CITY STEEL CO. 


Granite City, Illinois 
| GRANITE CITY SHEETS 






200 Fifth Avenue, New York 1805 Boatman’s Bank Bldg., St. Louis 
1209 R.A. Long Building, Kansas City 1613 Poineer Building, St. Paul 
bw e | 8 South Michigan Boulevard, Chicago 1602 Mariner Tower, Milwaukee 


NOW OPERATING ONE OF THE LARGEST CONTINUOUS MILLS IN THE UNITED STATES 
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COMING 


Laminated phenolic products 
have long played an active 
and vital part in the develop- 
ment of better electrical appli- 
ances, machines and equip- 
ment. Here will be a review 
bringing progress up to date. 


Various alloy metal stampings 
constitute another field of 
rapid metallurgical and techni- 
cal accomplishments. So we 
review those factors that en- 
able the production of elec- 
trical products to meet today. 








Picking the right motor for the 
fan or blower. Not always 
an easy task. Here are the 
factors to consider and the 
decisions to be made if user- 
satisfaction is to be assured. 


Re-designing an outstanding 
oil burner that greater produc- 
tion economies might result. 
Materials were thoroughly 
studied and some interesting 
departures from conventional 
thinking accepted before the 
final product design evolved. 
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—The basic factor in toy realism 


CLEAN cut detail is an important quality in many 
products of industry—in certain fields, such as metal 
toys, it is an absolute essential. The remarkable detail 
of a ZINC Alloy Die Cast gun body has given this toy 
picture gun the realistic appeal that makes it a 1937 
“‘best seller.” 

Such sharpness of detail—imparting a feeling of fine 
quality—is being successfully and profitably applied 
in the production of a multitude of die cast products. 
Manufacturers in many industries have found in this 
metal and method, a means of economically securing 
this important quality—often the difference between 
success and failure in consumer product design. 


Your problems may not include the reproduction of 
detail, but there are other specific advantages of 
ZINC Alloy Die Castings—dimensional accuracy, sav- 
ings in machining and assembling, weight reduction, 
rigidity—that are solving production problems in 
many fields. If you are not thoroughly acquainted with 
ZINC Alloy Die Castings and their potentialities, we 
suggest you consult a commercial die caster—or write 
to this Company. 


THE NEW JERSEY ZINC CO. 
160 Front Street New York 


The Research was done, the Alloys were developed, and most Die Castings are specified with 


HORSE HEAD SPECIAL (onctitiiaux) ZINC, 
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OCATION of point of control on electrically 
operated and motor driven machines depends on 
how the control is operated. Convenient, ac- 

cessible positions are desirable for frequently used con- 
trols; visibility, indication of proper operation and 
protection against accidental or unauthorized operation 
are likewise a part of the design problem. Often, these 
considerations indicate a control position not easily 
obtained if the push button is a part of the contactor, 
starter or relay unit. Therefore, design is simplified, 
wiring costs are reduced, and automatic operation aided 
by separating the push button from its controller. The 
power control units or relays may be located where 
protection, efficiency and reliability dictates; the point 
of operation may be located where most convenient for 
the operator. 

Available types of push buttons provide ready made 
solutions to a wide variety of remote control problems. 
A single push button may make or break a momentary 
or maintained contact in one or several separate cir- 


cuits which may be individually selected. The push 


Push Buttons for 
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\When faster operation, greater safety to machine and 
operator, more uniform output and increased prcduc- 
tion require finger tip operation, remote control 
stations simplify design and reduce costs. Here are 
the functions and operating methods available in re- 
mote push button stations for every type of service. 





Your Product 


button may be a separately mounted unit designed into 
the product, or an element in a totally inclosed and 
protected inclosure attached to the machine. The con- 
trol station may provide a time delay function for added 
protection as well as an indication of performance. 


N ITS elementary form, a push button is a small, 

self-contained unit in which a relatively short travel 
of the operating button closes a pair of light contacts 
against spring action. The contacts are inclosed in an 
insulating case to keep out dust and dirt, and the unit 
may be mounted flush with the surface of the control 
panel with insulated leads extending to the rear. Stops 
are provided to limit the travel of the push button and 
to prevent damage to the contacts. Where the circuit 
potential is low and other service conditions are favor- 
able such as in business machines and instruments for 
signal systems, these light duty buttons provide a low 


cost, reliable contact-making function. By incorporat- 
ing quick make and quick break contact mechanisms 


currents of 1% to 1 ampere may be controlled. 



















ASTER push button control made by Clark Con 

troller for complete control of a large power 
press. Mushroom buttons for emergency stop and inch 
functions are an added safety feature 








































When greater protection from severe service, or in- 
creased power interrupting capacity is required, push 
button stations require a larger mechanism inclosed in 
a protecting housing. Larger push buttons are usually 
desirable for easier and safer operation. Sturdier 
mechanisms are necessary to assure long life under 
conditions of abuse. Heavier currents require larger 
contact surfaces, and higher voltages require wider con 
tact spacing and longer travel. Contacts must be pro- 
tected against excessive force on the push buttons, and 
the effects of shock or vibration. 

To simplify control circuit problems where these 
heavy duty push button stations are used, a variety of 
contact functions is available in standard interchange- 
able units. Single contacts normally open or normally 
closed may be combined with other contacts that are 
closed or opened at the end of the push button travel. 


Or two separate circuits may be opened or closed in- lf the voltage is restored to the control circuit within ; 
stead of a single circuit to provide a wide range of the set time, the push button will automatically restart a 
control functions. the motor; if the interruption is longer, the push button 4 

Instead of momentarily making contact as long as returns to the “off” position. F 
the button is pressed, standard units are available that ‘ 


how cs OR CONTROL circuits requiring a set of normally 
maintain the circuit open or closed until released. 2 


open or closed contacts, an additional function such 


Maintaining contact buttons are usually in pairs, each Sai ; b 
‘ ; as a “jog” control may be incorporated by a latch pre- j 
button being released by pressing the other one of the a ao ae oe ; 
ae nae , nee venting the button from completing its normal travel. 4 
pair. Stations of this type often are designed with 
ad , : Or the same result may be obtained by a separate means 
! sufficient capacity to be used to control small motors, : : 


: for opening or closing the circuit. This may take the 
solenoids, clutches or heaters. For usual service con : ; : : 7 
ge aie % : form of a selector switch, which may also be used to ; 
ditions ratings of 2 to 5 amp, for ac. circuits of 110 : 


saa a select two different circuits. For example, one set of ; 
to 550 volts are common, and even heavier currents are i + oa - ; 4 
ae start” and “stop” buttons may control both forward 
permissible in some types. , : . ‘ 
3 : A ; , or reverse rotation of a motor, the direction being 
For protection against restarting after a power in- 
selected by the switch. . 


terruption, push buttons may also incorporate a time : 
; For convenience, selector switch units are usually 


delay release adjustable over a range of several seconds. : 
interchangeable in standard housings with a standard 


TANDARD push button stations to meet a variety of operating con- 
ditions. Recessed or shrouded push buttons protect against accidental 
operation; mushroom heads make quick stops even with gloved hands. 


General Electric makes 

this station with 

shrouded start and mush- 
room stop buttons. 


= IIE 


Foot-operated water- 
tight cast iron push 
outton station. 


babii oc 


A 





Buttons are recessed in Top shrouds protect the Sealed mercury switch : 
the Arrow pressed steel buttons in this Allen contacts in a General 
station. Bradley unit. Electric station. ; 
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push button unit. In most designs, the selector switch 
contacts are cam-operated and may be readily converted 
to double-pole single-throw or single-pole double-throw 
functions. 

When safety and convenience requires an unmistak- 
able indication of proper circuit operation, push button 
controls may also incorporate signal lights in various 
colors. Clear lamps are generally used with inter- 
changeable caps in various colors including red, green, 
yellow and clear. These indicating units are usually 
interchangeable with push button units in the push 
button station, and are self-contained for 110 volt cir- 
cuits, using low wattage incandescent lamps or neon 
glow lamps. To eliminate frequent replacement, in- 
candescent lamps designed for 18 or 50 volts are used 
because of longer filament life. These lamps, however, 
require series resistance for use on line voltage control 
circuits. 








LL operations of this automatic Toledo Scale 


weigher are under finger tip control using push 


button stations built into the control panel. Photo 


electric control provides eccurate cut-off 


M' YUNTING positions usually selected are on the 
surface where the controls may be easily reached. 
Surface mounted stations are provided with removable 
front covers or housings that allow access to the con- 
trol units and permit easy wiring from the from. In 
most designs, units are mounted to the base so that 
they can be removed or interchanged from the front 
when the cover is removed. 

When controls are designed-in or mounted flush 
with the surface, it 1s usually desirable to wire them 
from the rear. Special forms of cases are ordinarily 
supplied to permit easy wiring and solid mounting of 
the control station. Protecting rear covers are desir- 
able in most instances. 

Standard push button stations have close fitting cases 
and small recessed clearances around push buttons to 
keep out dust and dirt encountered in average service. 
[f greater protection and better sealing is desirable, 
dust-tight housings may be selected. 

Another form of water-proof push button not much 
larger than a standard station has a flexible rubber or 
leather cover sealed against and covering the entire 
front of the cast case. This construction effectively 
seals the interior of the unit. The leather seal covers 
the push buttons, but it has sufficient flexibility so that 
the buttons may be readily operated. 

When circuits must be controlled in explosive at- 
mospheres, a case construction somewhat similar to a 
water-tight unit is used. Greater strength is required, 
however, and the stations are usually larger. For 
maximum protection from corrosion, explosion, dust, 
dirt and water, push button stations may be oil 
immersed. 


Functions performed by push button stations are extended 
by circuit selectors, locking devices and indicating lamps. 





Rotating shroud ring 
circuit selector in a 
single button Cutler- 
Hammer station makes 
possible a variety of 
useful functions 


Two position selector 
switch designed into locked 
Allen Bradley stations 
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Circuit selector can be 


this Westinghouse unit 


This Westinghouse con- 

trol station has indicat- 

ing lamps for both push 
buttons. 


Selector switch and in- 
dicating lamps built into 
General Electric push 

button units. 





in position in 



































= 





L 


OR light duty or pro- 

tected applications, 
these Edwards push 
buttons can be conven- 
iently designed into the 
control panel. Low 
voltage (right) with ex- 
posed terminals; (above) 
designed for 110 or 


990 volts 





HIE sensitive finger tip control is often desired, 
\X/ it may also be necessary to guard against acci 
dental operation. This safeguard may be obtained in 
several ways, the most common method being to place 
a shroud around the part of the button that extends 
from the inclosure. Or the buttons may be recessed 
\nother method illustrated here uses a shroud that ex 
tends only part of the way around the button but at 
the top gives added protection against objects that 
might fall against it. 

Instead of protecting the button it may be desirable 
to make it as easy as possible to operate, even if the 
workman’s hands are in gloves. A useful means of 
obtaining ready accessibility is to provide mushroom 
heads on operating buttons. These may be made large 
enough for knee operation. With a combination of a 
shrouded “start” and a mushroom “stop” button, the 
control station thus may provide adequate safeguard 
against accidental starting, with quick and_ easy 
stopping. 

More effective protection against accidental or un 


This Cutler-Hammer explosion-proof 

switch may be locked in either posi- 

tion Wide flanges and closely 

spaced bolts give adequate strength 
to resist explosive forces 








FOR REMOTE CONTROL PRODUCTS 


These Control May be Type of Case 
Functions Operated by Mounting! Inclosure 





Momentary contact | Finger Built-in | General 
normally open or flush, recessed or Flush purpose 
closed shrouded push Surface | Dust tight 

Maintained contact button Pendant Water 
normally open or Palm or knee proof 


closed Shipper rod Explosion 


"Multiple circuit Foot treadle proof 
(Selective circuit Cylinder lock Oil 

Time delay immersed 
{Indication 





authorized operation is possible with push buttons 
locked in position. This is often desirable as a safe- 
guard when inspection or repair work is being done on 
a machine. In other instances, it may be desirable to 
lock the control in the operating position. Guards may 
be swung over the push buttons and padlocked to pre- 
vent operation. Cylinder locks may be built into the 
push button and arranged so that operation is possible 
only with the key in place or the button may be locked 
when depressed so that the machine cannot be started 
without the key. 

If no one position at a machine is at all times within 
eas\ reach of the operator, shipper rod control units 
may be desirable. Pendant control stations offer the 
operator still more freedom of movement, and may also 
incorporate other functions such as speed or position 
indication. 

When foot operation is desirable, push button. sta- 
tions may be operated by a treadle. Usually, these 
foot-operated units combine standard push button 
mechanisms in a water-proof inclosure, operated by a 
treadle which has stops independent of the switch 
mechanism. Since possible abuse and service condi- 
tions are more severe than for ordinary push buttons, 
foot-operated types are usually inclosed in water-proof 
cast iron cases with the operating shaft sealed. 


Water-tight Benjamin station has a 
leather diaphragm over the push 
button to seal out moisture, water 


and dust. 
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Explosion-proof station made by Electric  - v 
Controller assures safe operation for con- < 
trols in dangerous atmospheres 
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From the stand point of the respon- 
sible Jesign-engineer in the md- 
chine tool field, do motors fully 
meet their jobs, do controls deliver 
the performance desired, does 
wiring need standardization ? 


















Here is a frank, critical and yet 
understanding view of the situ- 
ation* by one who has seen the 
transition from old style group 
drives to new style individual 





machine drives and knows that the 
ultimate has not yet been attained. 


BY S. EINSTEIN 

VICE PRES. AND 

CHIEF ENGINEER, 

CINCINNATI MILLING MACH. CO 





What Machine Tool Builders \Want 


T THE beginning of this century, an electric 

motor, as a means for directly driving ma- 

chine tools, was only used in very rare cases. 
Instead, we found main transmissions driven by belts 
or ropes from a steam or gas engine or electric motors 
From this transmission belts drove countershafts, and 
they, in turn, by additional belts, drove the individual 
machine tool. The location of these machine tools was 
thus definitely determined and any change in location 
of such tools required considerable work on the part 
of the erecting or maintenance crew. The installation 
of these transmissions and countershafts and their main- 
tenance, in combination with the many belts, required 
considerable expense and care. 

The machine tools, themselves, were generally of 
the so-called cone driven type, that is, variable speeds 
were obtained by multiple step cones on the counter- 
shaft, as well as on the machine, and these belts had 
to be shifted when different speeds were required. To 
eliminate this, and better satisfy modern power re- 
quirements, there was developed the so-called single 
pulley machines where the driving member was driven 
at a constant speed and speed changes were effected 
by gears incorporated in the main drive of the ma- 
chine. Quite frequently this eliminated the use of 
countershafts and the machines were driven directly 
from the main transmission of the shop. It was at 
this stage that the individual motor drive of machine 
tools began to be adopted and become popular. Fre- 
quently, a variable speed dc. motor was used for thus 
obtaining part of the speed changes electrically and 
the rest mechanically, and at other times constant 

* As discussed by Mr. Einstein at the recent General Electric 
Machine Tool Speed Show in Cincinnati. 
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speed motors were employed and the speed changes 
were completely obtained by mechanical means incor- 
porated in the machine. Today’s trend is towards the 
constant speed motor with its simplified control and 
its constant power and torque characteristics and natur- 
ally the ac. motor, on account of its simplicity and lower 
price and the elimination of starting controls for low 
power requirements, is the most desirable and the 
most preferred equipment used in machine tool ap- 
plications. 

In the early stages of electric motor driven machine 
tools, the motor frame was mounted on a base attached 
on the outside to the frame of the machine, and there- 
fore, variance in dimensions of the frame of the va- 
rious makes of motors was, while unsatisfactory, ac- 
cepted as a matter of fact. With the motor enclosed 
in the frame of the machine, as in most present de- 
signs of machine tools, however, these variations in 
dimensions of motor frames became a serious problem 
and standardization of motor frame dimensions, the 
Nema standard, was one of the most welcome contribu- 
tions of the motor manufacturer to industry in general, 
and the machine tool manufacturers in particular. This 
standardization of motor frames makes it possible for 
the machine tool manufacturer to standardize on the 
motor mounting for different makes of motor regard- 
less of whether the drive from the motor to the machine 
is a directly coupled one, that is, the armature shaft 
is coupled directly with a first drive shaft of the ma- 
chine or if the drive is by some auxiliary means, 
through gears, belts or chains. Thus, it can be stated 
that the application of standard electric motors to ma- 
chine tools is greatly simplified. 

However, there are other factors which should re- 
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quire the attention of the electrical manufacturer for 
improved and greater popularization of his product 
for use on machine tools. 


Senapreee current of the de. and ac. type is used 
in this country imdiscriminately and the variance 
in voltage from 110 to 440 volts necessitates individual 
motors to suit the current characteristics of the individ 
ual customer. Variance in phase characteristics of the 
current simply adds to these difficulties. Thus, we find 
that machine tools of the so-called built-in type can 
only be finished after the individual order is obtained 
by the manufacturer and he knows the current charac- 
teristics prevailing in the customer’s shop. This results 
in individual orders of electric motors from the motor 
manufacturer, instead of quantity buying, which cer 
tainly would be advantageous to the electric motor 
manufacturer; it also would save delay and additional 
expense to the machine tool manufacturer and his cus- 
tomer. 

\nother problem of considerable magnitude is the 
great variety in size and style of control equipment 
catalogued today by electric manufacturers. It seems 
to be natural that when it was possible to standardize 
the frames of motors that it would also be possible to 
standardize control equipment, particularly such equip- 
ment as 1s commonly used on machine tool applica- 
tions. For the same capacity and purpose this starter 
and control equipment varies considerably in dimen- 
sions and design. Even such simple devices as push- 
button control boxes vary dimensionally to a great 
extent. Quite frequently such starting and other con- 
trol equipment is today employed in machine tools 
without the enclosing cases, but is mounted in compart- 
ments of the machines, thus avoiding obstructions on 
the outside of the main frame and giving the machine 
a neater appearance. With the omission of such en- 
closing cases on control equipment, considerable annoy- 
ance is experienced by machine tool manufacturers, 
as well as by the user of this equipment, since the 
makers’ name appears generally on the outside of the 
case. 

And finally, the wiring itself is of considerable annoy 
ance to the machine tool manufacturer. This is par- 
ticularly due to the fact that each shop has its own ideas 
and fancies and good and satisfactory wiring might 
please one user, while it is definitely rejected by anothet 
one. Standardization of this phase of electrical equip- 
ment would be quite desirable indeed. 


UNIT DRIVES PROVE ADVANTAGES 


NDIVIDUAL motor drive for machine tools permits 

the location and relocation of the tools to the best 
advantage with respect to their efficiency and the rout- 
ing of the work through the shops. It makes possible 
the utilization of efficient systems of illumination. In- 
dividual motor drive permits the unobstructed use of 
cranes, hoists, conveyors and other material handling 
equipment. It is not uncommon under group drive 


operation for a number of tools to be shut down while ° 


repairs are being made to the driving motors or the 
mechanical parts between motor and tools. Thus, it 
can be seen that increased and more constant produc- 
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tion results from individual motor drive. It also de- 
creases power consumption, when the factory is operat- 
ing in shifts and a number of machines are not used at 
certain times. 

The engineering problem of proper motor application 
requires : 

1. A good working knowledge of all commercial in- 
dustrial electric motors, and 

2. An intimate knowledge of the characteristics of 
the machines to be driven. 

Generally speaking, the fundamental characteristics 
of electric motors are readily obtainable from textbooks 
and catalogs of motor manufacturers, or they may be 
obtained by consultation with representatives from such 
firms. The operating characteristics of the numerous 
machines used in the machine tool industry are, or 
should be, known by the machine tool designer. He 
must have a mental picture of the speed torque charac- 
teristics of the machine and superimpose that picture 
on the speed torque curves of the various motors until 
one is found which most nearly gives the desired results. 
He must determine when a constant speed motor is 
used if the torque or load is constant or widely varying, 
or, if a wide speed range is required, if the torque is 
constant over the entire range, at what speed the maxi- 
imum torque occurs and what is the ratio of the torque 
required to start the load compared to the normal run- 
ning torque. He must also determine the most desir- 
able speed of the motor, the speed range of the machine 
to be designed and controls for these speeds. 

In general, in a large percentage of standard machine 
tools a single motor is used as the prime mover and 
from there various transmissions lead to the functional 
elements of the machine. In all such cases constant 
speed motors are generally used and speed variances 
are obtained by some mechanisms other than of an 
electric nature. Standard milling machines, lathes, 
drilling machines, etc., belong in this class. In other 
types of machine tools a multiple number of motors 
are employed in which each motor has to meet certain 
characteristics. Thus, we find in grinding machines, 
for example, a motor for driving the grinding wheel 
spindle, a second motor for driving the work head and 
this motor is quite frequently a variable speed motor, 
and the third motor for obtaining the traversing of 
work head or of wheel head. Quite frequently a fourth 
motor is used for operating the coolant pump and on 
larger grinding machines other motors are employed 
for lubricating purposes with traverse adjustments, etc. 

On other types of machine tools, like planers for 
example, where speed variation is desirable, variable 
speed dc. motors are used. Depending on the type of 
the machine and the surroundings where these machines 
are used, motors of the open type, semi-enclosed or 
totally enclosed types have to be used. In the latter 
case the armature shaft is mounted on anti-friction 
bearings. These anti-friction bearing mountings are a 
source of vibration and for such applications, where 
high precision work is required, it is absolutely neces- 
sary that the highest grade of anti-friction bearings of 
greatest accuracy are used to obtain satisfactory results. 

The dynamic balancing of motors is a source of con- 


(Continued on page 86) 


ELECTRICAL MANUFACTURING 








i 


q 


iekelmtoe i.» 


1 sai le 


Se a 





Dna a Aie BE mene 





ECOGNITION of 


the conscientious de- 


Improved Design 


Again Rewarded 


sign-engineering work 
done upon those out 
standing electrical prod 
ucts made commercially available in the past vear will be 
given by the Third Annual ELectrricaL MANUFACTUR 
ING October Product Design Number and Contest. As 
in 1935 and 1936, individuals whose activities have 
allied them with the design, engineering or production 
of an electrically operated machine, appliance or device 
may participate in this contest. The objectives remain 
the same; attention and reward for noteworthy ac- 
complishment in the field of electrical products. 
Significant is the shift from positioned prizes to five 
awards of equal recognition of merit. This makes all 
the prize papers “firsts”’ and simplifies what has always 
proven to be a difficult problem for the judges. Opin- 
ions have differed so greatly that, while agreement upon 
the really outstanding entries was easy, the order of 
merit was not so readily determined. The author of 
each prize winning paper of 1937 will receive $200. 
It is notable that in our two prior competitions a 
wide diversity of electrical products was not only repre- 
sented among the numerous entries but also among 
the prize winners. Individuals receiving awards have 
included presidents, designers, chief engineers and 
draftsmen and the wealth of design-engineering thought 
represented has been a real stimulation as well as a re- 
flection of definite and fundamental progress. It is a 
pleasure for ELectricAL MANUFACTURING to again 
otter this recognition of outstanding achievement and 
we look forward to an even broader participation by 
designers and engineers and to an even larger number 
of entries in this third competition than for the two 


earlier ones, well supported though they were. 


CARCELY a day 
goes by without 


; there being registered 
Of Materials _ 
evidences of improve- 


Making the Most 


ment in one or more of 
the basic materials utilized in the fabrication of improved 
electrical products. With technical accomplishment and 
research allied to produce newer materials as well as 
better ways of using older ones, it is often difficult for 
the design engineer to keep thoroughly informed of just 
what the potentialities-of these materials may be for him 


and for the product in which he is vitally interested. 


JULY, 1937 


As the Editor Sees It— 


































Only by knowing thoroughly the characteristics of 
the newer alloys, plastics, finishes, etc., can space-sav- 
ing possibilities, performance, improved opportunities 
and cost reducing necessities be made to do their part on 
behalf of the specific pre duct for the successful meeting 
of high competitive markets. 

For example, many designers and engineers have felt 
cast iron to be a material to be logically supplanted by 
other metals and by die-castings rather than sand cast- 
ings. Yet cast iron is far from being relegated to the 
past and even shows competitive merits that may defi- 
nitely re-stimulate its use. 

Again, critical examinations, by those really familiar 
with the inherent advantages and characteristics of 
plastic moldings, shows that those used in many new 
product designs indicate the taking of no more than 
partial advantage of the possibilities of the material 
for true usefulness. 

It is a never ending search for facts and evidences 
of progress in which editors play an interested and 


vigilant part. 


HY pretend? 
Jitters, Jumps ) 


And Then Relief 


Once again have 
business men the New 
Deal jitters. Once again 
there are the afraid-but- 
not-sure-of-what jumps. So the statisticians and the 
compilers of business barometers and trade indices 
point mournfully to mid-summer slumps and gravely 
shake their heads. 

Well, we think the worst is over. Basic economic 
and trade factors are still set for nation-wide industrial 
expansion and increased business activity on a tremen- 
dous scale, tempered only by political depressants and 
politically induced labor-employer strife. It is a fact 
that almost all trends in popular psychology as well as 
almost all movements in political relations tend to pro- 
ceed in a certain direction to reach a climax before re- 
versing themselves. With the exceedingly specific turn- 
down of the Supreme Court packing plan and widely 
growing popular resentment against current labor situa- 
tions such a climax appears about to be achieved. 

There is good reason for feeling that business will im- 
prove well into 1938, that labor unrest has a good like- 
lihood of being considerably calmer than it now is and 
that control of Federal affairs will not slip soon into 
one-man despotism, either of a new-American or non- 


American kind. 
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BEST DESIGN OF THE MONTH 


A. B. DICK MIMEOGRAPH 100 















Selected for citation by 


J. O. REINECKE 


Industrial designer (Barnes & Reinecke) for more 
than 40 manufacturers including Bell & Howell, 
Century Electric, Coolerator, National Enameling 
& Stamping and Webster Electric, 


BECAUSE 


“it is obviously the result of direct careful planning. Walter 
Dorwin Teague has created a machine which incorporates the 
elements necessary to ‘design for sales’. He has given it good 
proportion, contrasting colors and materials, harmonizing con- 
trols and general character, all of which are certain to arrest 
attention and warrant further consideration. 





‘The interest gained will be held by the appearance of sturdi- 
ness, dependability, convenience and apparent simplicity and 
ease of operation. The basic simplicity indicates an integrated 
machine made expressly for stencil duplication, rather than 


merely a random assembly of parts to serve this purpose. 


‘Not only does the radical improvement over the former model 
stamp it as new, but it also implies that each part has been 
comp 





etely engineered and improved. 


‘A comparison with former models shows that the controls have 
been apparently simplified; a storage cabinet now utilizes waste 
space; the corners are rounded, giving a smooth appearance; all 
projections and screw heads have been eliminated, and the lamp 
is modern and perfectly placed to render the best service. Thus 
its appearance creates the desire for possession and stimulates 
sales. 


“And finally, the clean appearance of this Mimeograph is such 
that it blends gracefully into the finest office, remaining a ‘design 
for sales’ long after the-purchase is made because it is a constant 
visible reminder of the concealed qualities and utility.” 


JULY, 1937 








By WALTER 


1l1eO srapu 


// HE BASIC principle of the lneograpl 
rocess is the passage of minute particles of 
ink through a perforated stencil onto paper, 


1 


hereby transferring to the paper the image formed by 


the stencil perforations. The mimeograph is the ma- 
chine of that process. The basic function of the mimeo- 
graph is to bring stencil, ink, and paper together at 


the proper time.” 


The above are the fundamental truths which were 
set down in the early stages of planning the newest 

illustrate the basic theme of the 
design problem and they guided the planners and de- 
signers through the entire creation of the Mimeograph 
100. The impression given by the 
96 and the 100 models is that an extremely forward 
} 


been taken by the 


mumeograph. They 


photographs of the 
step has A. B. Dick Company in the 
creation of this new design. Appearance is certainly 
greatly 
idapted. policy of this company, 
however, throughout their entire history, that patient, 
thorough experiment is a necessity in the creation of 


changed and many new features have been 
It has always been the 


a product. Never has a new model mimeograph been 
introduced when it failed to fill some oa unfilled by 
its predecessors. No new models have ever been sent 
out untried and unproven by time and usage. Because 
of steady adherence to that policy the long line of 
mimeographs has always been noteworthy for success 
ful operation. 

Up to the time of this design the history of the 
mimeograph was one of slow evolution.. The model 
built in 1904 incorporated these first principles in a 
well-developed form, and all changes up to this time 
had been in the direction of greater speed, accuracy 
and convenience. It was in 1913 that the first elec- 
illustra- 
tion of the 96 unit (1936) will show to what an extent 


trified model was produced. <A glance at the 


the various control levers, knobs, etc., accumulated dur- 
formed the main frame- 


work of the machine proper. A certain amount of 


ing this time. Sand castings 


rather complicated machining was required on_ all 


parts of the unit. It is obvious that a modern design 


To Improve Economy, 


When 
gineers get together upon a thoroughly basic analysis 
of an existing 
worthy is more than like 
for the new Mimeo 
co-ordinated materials, 
considerations 






the industrial designer and company en- 


electrical product, something note- 
It did here 
graph 100 is a masterpiece of 





y to develop. 


electrical and functional 


It was designed by Mr. Teague in 


collaboration with the engineering staff of the 


A. B. Dick Company. 


DORWIN TEAGUE 


requires an orderly and unified layout of controls 
order to be as simple and direct as possible for the 


user to operate. 


ASIC reasons then, for the design of this new unit 
were for the improvement of function, economy, 


performance, safety, and appearance. Of these, econ- 
omy, performance, ease of operation, and appearance 
of the machine were the most important factors. 
Despite the excellent performance of previous model 
mimeographs, this factor received a great deal of atten- 
tion, and even greater accuracy, speed, and clarity of 
prints were sought. The element of safe operation 
also entered into the picture. Much thought was given 
to making it impossible for either the machine or the 
operator to receive injury due to any foreseeable 
causes. 

The first step in the design program was a general 


review of the situation with particular regard to the 











































































































Performance and A\ppearance 


function of the machine. In the first conference be 
tween designer and company officers a machine was 
brought in, copies were run off, and a general discus- 
sion took place. \t the end of this conference, which 
lasted several days, a first report was prepared which 
included all the facts which had been brought out. Any 
point which seemed open for improvement was brought 
into the light and put down for future study. At the 
time no concrete decisions were made on any of these 
suggested improvements. This report merely stated 
basic thoughts on the subject and gave a definite mark 
to shoot at in designing the new unit. 

An example of the general tone of this report may 
be gathered from the following excerpts: 

“Method of locking cylinder in place might be 
simplified to allow removing without disturbing elec 
tric drive.” 

“The counter should be placed so that operator 
may be able to set it and read it at any time from the 
normal hand position while operating machine.” 

“Outside surfaces of mimeograph to contain only 
projection of controls necessary for operation of 
machine and their prominence and placement to be 
in accord with amount of use and importance.” 
Copies of the report were retained by company 

engineers and designer and throughout the work the 
principles included served as a guide in the design pro- 
gram. Due to the wide scope of this job the work was, 
of course, slow and careful and after this first confer- 
ence it was about three years before the present model 
was ready for production. Throughout this time there 
has been close cooperation between the designer and 
the company officials and engineers, both offices being 
free to make suggestions ; the final mechanical form was 
determined and worked out by company engineers. 
































After the first study in conference, the next step was 
the preparation of a general report by the designer’s 
office. Members of the designer’s staff operated cur 
rent units, learned the procedure of assembly and dis- 
assembly, and thoroughly tested all their various fac 
tors. In this manner new ideas were secured from 
persons who were able to supply a fresh point of view 
and who were able to give opinions which represented 
the problem from the consumer angle. 

The results of the investigation were included in a 
report which took up the points mentioned in the first 
report as well as other possibilities for improvement 
which were noticed. Also at this time the appearance 
of the design began taking form. Location of controls, 
the type of housing, the style of the stand, all suggested 
themselves as results of the designer’s work on the 


unit. The first drawings prepared were kept as general 
in nature as possible, and no attempt was made to go 
into detailed construction. From this point the actual 
working out of the details of the complete machine 
began. It is interesting to note how some of these 


details were finally deve loped. 


A S IN most nationally sold electrical products, the 
majority of the A. B. Dick Company's machines 
are used for 110 volt 60-cycle ac. applications. There 
are, however, many occasions where 110 volt de., 220 
volt ac. or de., and 110 volt ac. of a different cycle is 
the only current available. To avoid the confusion and 
difficulties arising from this fact, a universal type of 
motor was considered. Because of the shorter life, 
noisier operation, and higher speed, the universal motor 





[wo consecutive mimeograph developments, 96 (left) 
and 100 (center). This outstanding electrical product 
(as indicated on the preceding pages) receives our Best 
Design of the Month Citation for July. Model 100 with 
protective upper_covers removed (above) 




















































was finally decided against, however, and when an un- 


usual case comes up the machine is supplied with a 
lifferent type motor. 


Che standard motor now used for 60 cycle 110 volt, 


ac. applications is a 14 horsepower repulsion-induction 


type mounted in the base of the stand of the machine 


In the new machine speed change 1s secured by mean; 


of a variable speed pulley unit mounted on the motor 


drive shaft. It is controlled by the small lever at th 


top front of the stand. This provides for a range of 
speeds from 65 to 165 rpm. final drive at evlinder, 
which is ample, and an infinitely variable adjustment 
between these ranges to suit the operator’s preference 


the requirements of printing. 


and 

Che V-belt drive, although it allows slippage in case 
of any thing becoming jammed in any part of the 
mechanism, is remarkably efficient. A further feature 
in the drive of this unit is the inclusion of a centrifugal 
type of clutch between the motor and the machine 


itself. This clutch is located on an intermediate pulley 


in the drive and is so arranged that it engages as soon 


as the motor is started. During operations which re 
quire hand cranking, however, the clutch does not 
engage and the unit may be hand operated backwards 


or forwards without “dragging” the motor. 


One outstanding feature of the new machine is t] 
new lubrication system. A chart similar to an auto 
mobile chassis chart was supplied with the old model 
to indicate approximately fifty oiling points. In the 


new model a centralized system is provided for main 
hearings which greatly simplifies the oiling operation 
Chis brings down the number of oiling points to less 


than a dozen and minimizes the possibilities of the 


machine failing due to improper lubrication. 
\nother feature which is of interest is the safety 


device with which the motor-switch is equipped. In 


addition to the motor drive, all these machines are 


equipped with a hand crank for rotating the cvlinder 


during various operations which dre part of the process 


and for short run duplicating. 
\ simple, direct method of hook-up between switch 


has been devised for the Mimeograph 100. 


and crank 
\s shown in an accompanying illustration, the crank 
is mounted on a shaft running through the central gear 
shaft. On the gear itself is mounted a spring plunger. 


This plunger engages in a round hole in the dise which 


N THE Mimeo- 
graph 96, the 
mechan- 
sm is exposed (left) 
on the Mimeograph 


4 





Operating 


100 this smooth sur- 
faced and 
obstruction-free area 
ipplants it Cright). 


virtually 


moves in and out as the crank is pulled out or pushed 
in. Pulling out the crank brings the rear crank disc 
close to the gear and depresses the spring plunger 
The crank is then rotated until the hole in the disc 
comes opposite the plunger when it engages, and the 
crank and gear are locked together. 

From the switch, down below on the table, runs 
a long link which moves up or down as the switch ts 
thrown on or off. This is connected to the short lever 
at the top which moves the two fingers towards or 
away from the crank disc. When the crank is pulled 
out the position of this dise is such that the fingers 
cannot move forward and the switch cannot be thrown. 
Also when the crank is disengaged and the switch 
turned on the fingers are moved in between the disc 
and the gear. This prevents the disc being moved in so 
that the crank and gear cannot now be engaged. 

The switch itself is simply an ordinary rocker arm 
electric switch. Because of the ingenious mechanical 
tie-up of the crank and switch it was not necessary 
to develop an involved electrical circuit for current 
control, 

Similar refinements have been carried out 1n all parts 
of the machine. In the model 96 a train of eight gears 
led from the feed mechanism at the bottom of the 
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OW the upper areas responded to simplifying, 
functional design thinking. Improvement of 
function, economy, performance, safety and appear- 
ance were the basic reasons for the design 





machine up to the cylinder. In order to make fine 
gauge registration as much of a certainty as possible 
the number of gears was set at three; this, with other 
refinements, results in practically perfect registration 
at any practical operating speed. 

In the new model only the necessary controls have 
heen left exposed and these have been grouped and 
accented in accordance with importance in operation. 
The new control recorder is conveniently visible and 
shows at all times the number of prints still to be run. 
When the required quantity is completed it stops the 
feed and rings a bell. Another aid to perfect registra 
tion is a new development in paper feeding. As the 
paper comes to rest against a stop it is picked up by 
the mechanism at reduced speed and gradually accel 
erated. 

This is a very ingenious mechanism and is one of 
the important features in the operation of the new 
Mimeograph 100. As shown in an accompanying 
illustration the gear which drives the feed mechanism 
is In reality two gears, one of which is the driven, the 
other the drawing member. The system smooths out 
the operation and insures perfect registration between 
the paper and the cylinder. 

Speed of operation has been increased to the maxi 
mum possible for accurate results in stencil duplicating. 
and runs as high as 165 copies a minute. Even greater 
speeds can be handled if necessary, although require 
ments seldom exceed this figure. 


EW materials, too, have found their place in this 
i modern machine. The large sand cast frames 
have been completely eliminated. The main frames are 
die cast aluminum with phosphor bronze cast-in bear 
ings. These have been made so that the shafts do not 
run all the way through, thus maintaining a smooth 
outer surface. Die-cast and molded _ parts replace 
throughout the old 
sand cast and wood- 
en parts. The lower 
cabinet which houses 
the electric drive is a 


\ modern unit of welded 

| sheet steel, and it is 
treated with acoustic 

oy material to reduce 

gl noise. 

A 


ERE the built-in 
central lubrication 
system is clearly indi- 
ic 4 \ cated. This view is of 
the right, or crank side 
of the new mimeograph. 
ht The left, or pulley side, 

, 0) | is similarly die cast. 
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ETAILS of the driving mechanisms described ir 
the text. At left, crank switch mechan 
showing by solid lines the crank connected, by 
dotted lines the crank disconnected. The auto- 


matic safety features prevents manual-power drive 

interference. At right, segment accelerating and 

decelerating mechanism on right or crank side of the 

new mimeograph which speeds operations during 

imprinting sequences and slows operations while 
the impression is being made. 


\ heavily constructed black rubber-covered cable 
with a large sized rubber wall plug is employed. — Its 
construction is necessarily quite rugged, since the unit 
is movable and quite heavy and may be run over the 
cord while moving from one place to another. 

A built-in lamp is provided as shown in the illus- 
tration of the model 100. This has been specially de 
signed throughout for appearance and_ practicability. 
The base of the lamp tube fits into a socket in the rear 
corner of the stand so that it can be revolved where 
needed. The lamp cord projects from the bottom of 
the tube about two feet and terminates in a special 
male plug whose diameter is less than that of the lamp 
tube. This plug connects to the main current supply. 
Thus the lamp can be entirely removed if desired with- 
out disconnecting any wires. 

It needs only a glance at the illustrations of the 96 
and the 100 units accompanying this article to show 
the tremendous change in the appearance of this new 
model. Beauty in office equipment is of course an ex 
tremely important factor, and all types of office furnt 
ture and supplies have improved in this respect. What 
makes the results secured in the new mimeograph so 
gratifying is that all changes in appearance have been 
for practical reasons, and extraneous ornamentation has 
been unnecessary. First consideration has been given 
to logical design, and function and appearance are 
closely coordinated all the way through. The result 
is a unified whole which does not give the impression 
of a conscious striving for effect. Exterior finish has 
been confined to black lacquer with chromium plated 
controls and parts. The inking lever, crank handle and 
switch are of vermilion plastic to provide an accent to 
these important parts. 









P. R. Mallory & 
Company 


When full-range speed control, improved performance 
and higher sensitivity call for dc. on an ac. machine, or 
when dc. equipment must operate from an ac. source, 
a rectifier or a motor-generator set is the answer. This 
analysis of their applications and operating character- 
istics shows where available types are suitable for 
designed-in applications to improve performance, 
simplify the design and reduce maintenance of product 


If Your Product Needs Direct Current 


ITHOUGH alternating current is today the 

most generally available form of power, many 

opportunities to improve reliability of Opera 
tion, cut cost or simplify mechanism are possible by 
the use of direct current for control or power circuits 
on electrically operated equipment. And many de. 
power applications may be made more reliable, more 
efficient and more compact if available ac. power is 
converted to de.. The function of rectifiers is to con- 
vert ac. power to de. 

Not so long ago, the motor generator sets and bat- 
teries were the only reliable means of obtaining dc. on 
an ac. machine. They are still today the most efficient 
and reliable for many applications. But two other 
methods are now available; the dry disk rectifier, and 


the electron tube.* Not only do rectifiers have their 
advantages in certain types of service competitive with 
motor generator and batteries, but many entirely new 
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ields of applications for de. power are made available 


* See “Electronic Controls,” page 37, ELEcTRICAL MANUFAC- 


because of their compactness, reduced maintenance, 
lower cost and high efficiency. Several possible means 
exist, therefore, for obtaining dc. power from an avail 
able ac. source when de. is needed to improve per- 
formance, cut cost, simplify design or reduce space. 
In all rectifying methods, alternating current at line 
voltage is converted into direct current, usually at some 
lower voltage. This function is performed by dry disk 
and electron tube rectifiers by providing a low re- 
sistance one-way path for the alternating current. 
\Vhen a voltage is impressed on an electron tube, cur- 
rent flows only from a heated filament to the plate. In 
the dry disk rectifiers, current flows readily in one di- 
rection across two metal surfaces in contact but in the 
other direction the current meets a high resistance. 


RY DISK rectifiers available today are of two 
tvpes: copper oxide and copper sulphide. Either 
type in its basic form consists of two disks of dif- 
ferent materials held together under a predetermined 
contact pressure. The copper oxide cell is made up of 


ELECTRICAL MANUFACTURING 


a 








a copper disk with a heavy oxide coating held in contact 
with a lead washer. The copper sulphide cell has a 
cupric sulphide disk held against a magnesium washer 
with the contact surfaces sealed and impregnated 
against atmospheric effects. 

In a single cell of either type, maximum voltages 
must be kept relatively low, not more than 2 or 3 volts, 
to prevent damage to the rectifying surfaces. Maximum 
currents are limited by the temperature of the rectifying 
surfaces. Larger areas in contact reduce resistance 
losses permitting larger currents, or forced circulation 
of cooling air may be used to increase current output. 
\Vhen desired voltage exceeds the safe rating for a unit 
cell, several cells may be connected in series. Parallel 
connections of several cells will, of course, supply larger 
rectified de. currents. Thus, by series and parallel com- 
binations disk rectifiers can be used for de. potentials 
as high as 120 volts, and for currents of 600 amp. 
or more, 

For the same power output, voltage ratings for elec 
tron tube rectifiers are much higher and currents much 
lower than for disk rectifiers. Maximum impressed ac. 
voltage is to a large extent limited by the spacing be- 
tween the elements in the tube, and for even the smallest 
types is 100 volts or more. Current ratings, however, 
are relatively low, depending to a considerable extent on 
the power supplied to the heated filament. Losses 
within the tube must, of course, be dissipated through 
the glass or metal inclosure so that the tube size is de- 
pendent largely on the amount of radiating surface re- 
quired to keep tube temperatures at safe values. 

Although many rectifier applications may use either 
the disk or the electron tube elements, the disk type is 
in general a low-voltage high-current device while the 
tube is a high-voltage low-current supply. However, 
the output of both types can be adapted to most de. 
requirements for control or operating circuits. 


ITH a single rectifying element of either the dry 

disk or electron tube type, the rectified power is 
pulsating. For each half cycle that the line current is 
of the proper polarity, it flows freely through the recti- 
fier; during the other half cycle, the rectifier resistance 
is so high that relatively little current flows. 


LECTRON tube rectifier with a heated filament 

supplies half-wave rectified direct current 

from ac. at line voltage. This Continental tube is 
rated at 6 amp. for continuous duty. 


MALL two-bearing motor generator unit de- 





In some applications, this pulsating de. would be of 
no disadvantage except for the 50 per cent reduction 
in output. However, a steady de. output can be readily 
obtained with disk rectifiers built in the form of a 
bridge circuit, resulting in “full wave rectification” 
and maximum power. Full wave electronic rectifiers 
require two elements which may be in one tube or two 
separate tubes may be needed. 

‘ull wave rectified current will still have a “ripple” 
or a small variation in voltage at a frequency twice 
that of the ac. source, but proper filtering through the 
use of chokes and condensers makes possible a steady, 
smooth de. power output when this requirement is de 
sired in radio, communication or public address equip- 
ment. 

Because of the relatively high internal resistance 
of dry disk and electronic rectifiers, output voltage 
is affected by the load. Since there is no energy stored 
in rotating parts, s in a motor-generator unit, any 
change in supply v. ‘age or load is reflected directly in 
the output voltage. 1n applying dry disk rectifiers, it is 
important to take into account possible variations in 
load in selecting the type and rating. Variations in out- 
put voltage for a given change in load will be less for 
units of high capacity and lower internal resistance. 
Where load variations are too large, series or “ballast” 
resistance in the output circuit may be desirable, al- 
though this reduces the output and efficiency. 

Change in output voltage with changes in load iw 
electronic rectifiers may be compensated by auxiliary 
circuits. If desired, output voltage variations may be 
held to within 2 per cent for wide variations in load. 
This corresponds in general to the compensation that 
can be obtained with small motor-generator units when 
the de. generator is wound so as to deliver constant 
voltage over a wide range of loads. 

Output voltage in disk rectifiers is also affected by 





ISK rectifiers consisting of a number of units 
assembled and connected to deliver 220 
volt full-wave rectified dc. from a 3 phase 220 
volt line. Westinghouse makes this rectifier for 
supplying dc. power for machine control 
circuits 


signed by Electric Specialty Company to supply 


dc. power for such equipment as magnetic chucks, 
calculating machines, signal systems and variable 


speed dc. drives. 
















































4 AVY duty dc. power is supplied 

by this General Electric unit 
rated at 100 amp. dc. at 120 volt 
from a three phase ac. line 


variations in input voltage and also by the 
voltage regulation of the transformer if 


me is used. Disk units are also subject 





to “aging” which results in a decrease in 
output voltage during the first few hun 
lred hours of service. ‘To bring the out- 
put back to normal after aging has taken 
place, the rectifier transformer windings 


hat a_ slightly 


are usually tapped so t 
higher voltage can be applied. Where a 
change of 10 or 15 per cent in output 


would not atfect the de. circuit, trans 





former taps may not be necessary. 

Current output in disk rectified units 
is limited by the maximum ac. voltage 
that will not affect the rectifying film 
and by the temperature of the disks. Excessive 
voltage tends to break down the rectifying surface. 
In the copper oxide type this causes a permanent in- 
crease in circuit resistance and a loss of efficiency ; the 
inagnesium-copper sulphide units are self-healing after 
restoring the voltage to normal. In either type, exces- 
sive voltages must be avoided for use in circuits re- 
quiring a long life, dependable source of power. This 
requires conservative voltage ratings and protection 
against excessive voltages in interrupting inductive de. 
loads. 

Under safe output voltages, the maximum safe cur- 
rent output is limited only by the temperature of the 
disk. Heat generated within the rectifier by the passage 
of current must be kept below a critical value for max1- 
mum life and good efficiency. The maximum safe tem- 
perature varies with the type of disk and the require- 








































































| Nepicns separate 65 amp. dc. supply 

circuits are combined in_ this 

Forest copper oxide rectifier for 

operating arc lights. Forced ventila- 
tion increases the rating. 





ments of the application, but may be 250 deg. F. or 
higher with the magnesium-copper sulphide disks with- 
out seriously affecting the life. The size of disk and 
the space occupied by the rectifier for a given load 
therefore depends on the type of disk selected and the 
ventilation. High air temperatures around the recti 
fer will limit the output, while load capacities can be 
greatly increased by fan cooling. 

Rectified de. is instantly obtainable from disk recti- 
fiers, but in electron tubes current flows only after 
the filament reaches its operating temperature. The 
time required for the filament to heat depends on the 
type of tube; rated heating time usually is between 
10 sec. and 2 min. Since the tube may be damaged 
by application of plate potential before the filament 
is heated, a time delay relay is usually incorporated. 

(Continued on p. 49) 
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URRENTS as high as 600 amp. dc. are obtain- 

able from this Mallory heavy duty rectifier 

ng large fan-cooled cupric sulphide units con- 
nected in series-parallel. 
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THERE IS A WEALTH of experience behind these 
Armco engineers that can save you much time, 
trouble and money. 

For many years they have been going about 
among manufacturers of electrical equipment 
assisting here with one kind of problem, counselling 
there with another. In their minds and in their files 
are untold case histories of equipment made better, 
more efficient, and at less cost. 

Naturally these men are very much interested in 
applying one of the several grades of Armco Elec- 
trical Sheet Steel to your requirements. It is their 


special business to help you get 


- 


/ 


4 , 


consistently good clean laminations; laminations 
that stack easier and faster and flatter. and cores 
that increase magnetic efficiency. 

We're confident that once the Armco engineer 
has studied your needs and made his recommenda- 
tions, you will be satisfied as you never have before. 
May we make available to you this helpful service ? 
The American Rolling Mill Company, Executive 
Offices: 1531 Curtis Street, Middletown, Ohio. 
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New Designs 


To meet and create new markets as well 
as to hold old ones the electrical manu- 
facturer must and does keep alert in 
the use of new and better engineering, 
appearance, materials and _ service 





Built for a specific multiple drill 
ing job this machine performs 35 
drilling operations on main cast- 
ing. Production rate of 105 die 
castings per hour. Consists of 
three horizontally mounted drill- 
ing units each complete with 
fixed center multiple spindle 
Mounted on steel 





































sa s A Ray Patten-designed beverage cooler. 

aectiey Features include adjustable temperature 

control, completely enclosed base, seamless 

copper cooling coil, non-corrosive drain 

fittings and super-power twin cylinder con- 

densing unit. Cardinal red finish with 
stainless steel trim. 


boxes base. 





Something different in 
flashlight design. Fin- 
ished in brilliant chrom- 
ium and equipped with 
two armored toy unit 
cells, silver plated reflect- 
or, three way focusing 
switch, shock absorber to 


protec lamp, handy 
candle light feature, etc. 
etc. Stream-lined to 





hand-and-eye ease. 
Effectively designed, both from 
performance and appearance view 
points, this console cabinet high 
fidelity speaker is finished in 
black with*aluminum trim and 
has substantially uniform fre 

f 


quency response range of from 


60 to 10.000 cycles 






Scientifically designed (and 
carefully styled) for exposing 
black-line paper or blue print 
paper this low-cost printer 
exposes paper of any width up 
to and including 42 in. It 
plugs into any light socket. 


( irles Brun 


The most beautiful 

washer ever built? 

Washes, rinses, blues 

and damp dries. An ex- 

clusive feature is the 

revolving turret drain- | 

board. Washer tub and 

spinner basket made of 

heavy metal. Finish in 

white or gray with I} 
black trim 















This double spindle 


continuous milling 









machine is equipped 
with nindle head 
with a spindle head 
with vertical adjust 
ment which together 
with the horizontal 


le adjustment, pro 













“ Novel Applications 


New uses for electrical energy are continu- 
ally being developed. In every field the 
electrical way is becoming the way. The 
spread of electrical manufacturing marks 
continued advances in product progress. 































Meet a memory machine. This device, 
capable of photographically recording events 


after they have happened is one of the most Operating on an electrostatic 
recent of research developments. The principle this demonstration dev- 
memnoscope consists of a camera focused on ice will effectively remove par- 
a cathode ray screen and a system of con- ticles as small as one-fifth micron 
densers connected to the conducting bars from the air. Performance in 
of a rotating commutator. The indications removing dust and smoke there- 
recorded always correspond to events fore almost 100 percent efficient. 


occurring 2 cycles previously 


Westinghouse 


Effective alike in corners and on 
the straight-away this electric 
putty softener makes easy the 
re-use of undamaged glass and 
frames. Operating cost about 
$0.0084 cents an hour. 
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F let ner, Terry 





Equipped with a special electric steam lamp 
the Sterlette sterilizes, cools and dries this 
4utomatically retracted toilet seat. Water 


9 
. introduced into a metal tubing coil which 
: surrounds the filament of the lamp is 
C 


turned into steam. Cooling and drying is 
t accomplished by cold water and an electric 
fan. May be coin-operated. 


Designed primarily for heavy duty, portable sand 
conditioning on crowded foundry floors this ma 
chine has many new features including lawn- 
mower type cutting cylinder, high axle clearance 
automatic take-up, reel, etc., etc. 

















Sterilizing 





An electric vibrating _ barrel 
packer of low head and high 
capacity. Stands only 16% in. 
high thereby requiring shallower 
pit. Main frame is cylindrical 
into which are built four power- 
ful stators which drive vertically. 
Can be installed water tight. 


—A hand, and a little paint brush—whai 


have these to do with heating-element wire? 


Well, it takes talent to paint a master- 
piece. And it takes something closely 
akin to talent, to master the problems 
of making a nickel-chromium resistor 
alloy, as good as Chromel. Still, we 
don't claim to be talented, like a 
genius. But having created the original 
nickel-chromium heating element alloy 
in 1906, and having studied it and 
worked with it for 3 years, it Is 
natural that we have acquired knowl- 
edge and skill—which_ benefit you. 
Whether you make or sell devices, or 
use electric heat, yourself you safely 
take care of your own, and your cus- 
tomers’ interests, when you specify 
heating elements made of Chromel.. . . 
It interested in heating-unit design, 
you Il find Catalog K useful. ... Hoskins 


Manufacturing Co., Detroit, Michigan. 


HOSKINS 
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CHROMEL 


THE WIRE THAT MADE ELECTRIC HEAT POSSIBLE 
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TWO-BEARING motor generator designed by Elec- 

tric Specialty Company for supplying dc. to ac. 

driven automatic machines. Output current, voltage 

and regulation can be designed to meet individual 
machine requirements. 


CONOMICAL, unfailing low-power supply 


dc., such as required for time clocks, is supplied by 


this B-L rectifier. Relays automatically transfer 


load to standby dry batteries if the ac. supply is 


interrupted. 


(Continued from p. 44) 

With the filament at its operating temperature, the 
voltage applied to rectifier tubes is limited only by the 
ability of the tube to block reverse voltages. Most recti- 
fier tubes will safely block much higher than normal 
power supply voltages, although it may be necessary to 
protect the tube against inductive surges. 


O 


current or even more, limited only by the temperature 


N MOMENTARY overloads, disk rectifiers will 
readily supply 20 to 40 times the normal rated 
rise. With such heavy currents, output voltage will 
drop but if maximum temperatures are kept within 
safe limits, rectifier life will not be affected. Electron 
to 
15 times normal current for periods of a few seconds, 


tubes may safely stand a momentary current of 3 




























of 


the 






iil 


although frequent overloads will result in decreased 
life. 


of the tube, voltage dro p under excessive loads is some- 


Because of the relatively low internal resistance 
what less than for disk rectifiers. 

for applications where high efficiency is desired the 
most suitable rectifying method depends on the power 
required. For low-power requirements where normal 
operation is at light load, the disk rectifier has the 
advantage of highest efficiency. Since the electronic 
rectifier requires filament power continuously and in- 
dependent of load, efficiency is low on light loads. 

Going to the other extreme, for a heavy duty circuit 
operating normally at full load, the efficiency of a 
rotating machine is usually higher than that of an 
equivalent rectifier. Heavy duty electron tube rectifiers 
have been available for such service for some time, par- 


SCURCES OF DC POWER WHEN AC IS AVAILABLE 





Approximate Range Momentary 


Type of DC Source of Output Efticiency} Overload 
Volts Amps. (X Normal) 
Copper 
Oxide 
Dry Cisk 2 to 120/1.5 to 500/60 to 70} 20 to 40 
Cepper percent 
Sulphide 
Electronic 30-300 9-15 Low for] 2to15 
(and light 
higher) loads 
Two 20 to 6000 wetts | Low for 
Metor | bearing small 9to5 
gener- Four 500 watts up capacity 
ator bearing high at 
full load 
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Load | Mainte- 
Limited | nance Limitations Advantages 
by Required 
Temper- Must be protected|No moving parts; quiet. 
ature of against overvoltage.|Requires no attention 
rectifying] None |Forced ventilation re-|and no replacements. 
film quired for compact|Indefinite life at normal 
heavy-duty units. Maxi-|ratings. Operates in- 
mum potential aboutstantly. Efficient at light 
1920 volts. loads. Compact for low 
power requirements. 
Filament | Periodic |Constant power con-|Power easily controlled. 
life bulb |sumed oy filament re-|High output voltage. 
replace- | gardless of output. Slow} No moving parts; quiet 
ment |heating filament. Fragile; No change in_ rating 
vertical mounting often] with time. : 
necessary. 
Temper- | Same as |Small capacity units are}Good voltage regule- 
ature electric jinherently low in effici-|tion. Output voltage 
rise motor jency. Wearing parts re-| easily controlled. High 


quire replacement. 


efficiency at full load in 
larger units. 













To Operate 


Instruments 


Relays and 
magnets 


brakes 


drives 





[IRECT current for quiet, fast-operat- 

ing electromagnet controls on ac. 

operated equipment is supplied by this 
Westinghouse disk rectifier. 





cation circuits. 






ticularly for battery charging, are lighting and as high 
speed contactors. Recently, disk rectifiers have also 
been developed for heavy duty service to deliver de. at 
600 amp. or more. 

Between the light-duty, light load service and the 
heavy load requirements is a field where both types of 
rectifiers and rotating machines also must be considered 
in making a_ selection. 


HEN unfailing automatic operation and freedom 
from maintenance is essential, the disk rectifier 
has important advantages. Since there are no rotating 
or moving parts in small disk rectifiers, lubrication or 


periodic mechanical maintenance is not necessary. If 


operated at conservative ratings, ‘the disks have a life 


of several years; periodic replacement therefore is not 


required. In larger units where fan cooling is desir- 


UIET, maintenance-free and efficient 
dc. supply for control circuits, 
3musement devices, sensitive relays and 
anther low voltage, low power dc. 


circuits. A B-L transformer rectifier unit 








I 


rcuit diagram for a low voltage, full 
wave rectifier 


APPLICATIONS FOR RECTIFIERS AND MOTOR-GENERATORS 


Where light duty dc. power from an ac. source is desired. 








Electro- 


Magnetic clutches and 


TRAN SFORIIER 





To Obtain 


Increased sensitivity 
Reduced power consumption 


In Such Equipment as 


Voltmeters 
Milliammeters 


Machine tools 
Communication 
Business machines 
Signal systems 

Time clocks 
Electric organs 
Amusement devices 


More sensitive control 
Quieter operation 
More rapid response 
Reduced power 
Polarized operation 


Faster operation | Machine tools 
Reduction in mechanical com- | Business machines 


plication Machine drives 
Protection against improper op- | Magnetic separators 
eration 


Adjustable speed | Speed control advantages of de. | Electrically driven\equipment re- 


motor drive quiring relatively low power. 


Direct current signal, | Reduced cost and maintenance, | Private and public fire alarm and 
alarm and communi- 


reduction in space and weight signal systems, telephone, 
as compared with battery telegraph, radio and public 
power. address equipment. 









able, the fan motor can be lubricated for life, so that 
no maintenance is required. All sizes have relatively 
high efficiency at light loads. 

When the dc. power required is subject to large 
variations, electron tube rectifiers have a relatively low 
voltage variation which may be entirely and automatic- 
ally compensated for by auxiliary circuits. Tube out- 
put is not affected by aging. Full load efficiency is 
high, and power can be readily and instantly controlled. 

When relatively large amounts of dc. power are re- 
quired, motor-generator units have higher full load 
efficiency, and good voltage regulation can be secured. 
Output voltages are easily controlled, and the energy 
stored in rotating parts helps to smooth out variations 
caused by sudden changes in load. Such units are 
available in two and four bearing types in ratings to 
meet almost all de. power requirements. 


BRIOGE 
PECTIFIER 


FOR operating magnetic chucks on ac. 

machine tools, Ward Leonard has 

designed this economical, convenient. 
self-contained tube rectifier. 
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L. F. MITCHELL 











Co-operating to select the best manuscripts from among 
those to be submitted in the Third Annual ELECTRICAL 
MANUFACTURING October Product Design Contest 


| 


will be four judges. Harold Van Doren, notable for his 
work on some of the heavier duty appliances and machine 
tools, in design-engineering consultation; L. F. Mit 


engineer of Addressograph-Multigrap! rp.; 


Egmont Arens, industrial designer and consults the 


HAROLD VAN DOREN, Industria! designer and 

design-engineer. Graduate of Williams College. Moved 
directly along the lines of art and styling of products. Served 
as a lecturer in the Louvre and keeps abreast of the cultural 
tide. Has spent months, and in one case two years, in fac- 
tories, laboratories and engineering departments, familiar- 
izing himself with every angle of the material with which he 
is to work 
Has made many significant contributions to the electrical and 
related fields. These include Ex-Cell-O machine tools, 
Fairbanks, Morse washing machines, Robbins & Myers 
electric fans, Remler table radios, Wayne gasoline pumps 
Enterprise meat choppers and Toledo scales. Other electrical 
product manufacturers with whom Mr. Van Doren has been 
associated are: Electric Auto-Lite; Maytag; Westinghouse 
Electric and Manufacturing; Wakefield Brass; Baker Perkins 
Hammond Machinery Builders; Reeves Pulley; Ajir King 
Products and International Radio. 
His activities thus include automobiles and accessories, color 
consultation, electric household appliances, gas appliances, 
housewares, juvenile wheel goods, machinery, office equip- 
ment, plastics, retail store equipment, radio and service sta 
tion equipment. Mr. Van Doren contributed ‘Designs 
Must Be Practical’ to our October, 1936 issue and made the 
Best Design of the Month Citation (to Dictograph Silent 
Radio) in January of this year. 


L. F. MITCHELL, Chief engineer, Addressograph-Multi 
graph Corp., affiliated with that organization for the past 
five years. Educated in high and technical schools of Dayton, 
Ohio. Early experience with the Davis Sewing Machine 
Co. After five years, entered the designing and building 
of pioneer overhead valve automobile engines with the 
Stoddard-Dayton Automobile Company. 


Judges For 1937 


ELECTRICAL MANUFACTURING 
PRODUCT DESIGN CONTEST 






EGMONT ARENS 


HAROLD 
VAN DOREN 





ling; and E. R. Searles, editor 


visual aspects of se 
ELECTRICAL MANUFACTURING. 


Our 1937 competition, as announced in the June number 


on pages 39-42 and details amplified by the insert on 


A 


pages 10 and 11 of this issue, closes August 15, 


and follows the general plan of the two preceding contests. 
Here is a brief word-picture visit for our readers (may 
many compete for awards) with the three non-stalf judges. 


Associated with the National Cash Register Co. Left there 
after eight years to become assistant superintendent with the 
John O. Heinze Electrical Company; returned to National 
Cash Register where for ten years he was assistant chief 
engineer. 

Member of the Cleveland Engineering Society. It will be 
recalled that Mr. Mitchell’s manuscript upon the address- 
ograph-multigraph design, described in our 1936 October 
issue, Was one of those receiving awards in the Second 
Annual ELECTRICAL MANUFACTURING Product Design 


Contest. 


EGMONT ARENS, Industrial designer and consultant 
in the visual aspects of selling. Considers that ‘whatever 
success he may have in industrial design depends upon the 
understanding which he has gained of the American people, 
or—in business parlance—of the ultimate consumer.”’ 

Active in many phases of newspaper and book publishing. 
Edited and printed with his own hands a small magazine 
called Playboy—the first magazine of modern art in this 
country and which published the works of many artists since 
become famous. Art editor, under Frank Crowninshield, of 
Vanity Fair and managing editor of Creative Arts with Rock- 
well Kent and Lee Simonson. Conceived and conducted 
the Industrial Styling Division of Calkins and Holdep for 
seven years. Design consultant to Hobart Manufacturing, 
Dayton Scales, Dictograph Products, Varityper, etc., etc. 

Thus Mr. Arens’ activities include product design, package 
design, trade-mark design, color counsel, typographical 
layout, merchandising, consumer engineering, styling, pubd- 
lishers' counsel, store decoration, store planning, office 
interiors and industrial interiors. Readers will recall his 
selection of the Westinghouse Emperor range as the Best 
Design of the Month in our March, 1937 issue 










































many organizations. New motors 





W/HERE DUST A 
MOISTURE OR CORROSION PREVAIL 


Fan cooled, dual ventilated, squirrel-cage motor 
designed to stand up under severe service, indoor 
out. Ratings are increased, size reduced by 
separate internal and external cooling ducts and 
fan Bearings easily lubricated; over-lubrication 
prevented. Westinghouse Elec. & Mfg. Co., East 
| Pittsburgh, Pa 


REDUCED LOSSES AND LONGER LIFE 


New type of internal structure for wet electro 


f 


Progress in the development of improved electrical 
oroducts rests largely upon the cumulative efforts of 
new controls, 
new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
Upon such things, carefully selected for designing- 
in the final product does improvement for better 
sales appeal and greater user satisfaction depend. 





! | 
capacitors results in low power factor and reduced 


losses. Elimination of interior rubber liner remove 
possioie source oF corrosion gives longer 
fe. Mizamold Radio Corp., Brooklyn, N 





MORE POWER HOURS FOR SMALL DRIVES f 


Compact, sturdy, efficient fractional horsepower 
universal motors with many features usually found 
only in larger units. Available in various types 
with sleeve or ball bearings and built-in speed 
reduction units. The Dumore Co., Racine, Wis. 
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ACCURACY AT LOW COST a 
Low priced panel instruments with i 
bridge construction and soft iron pole i 
pieces that insure initial and lasting ; 
accuracy over a period of years. 
Simpson Electric Co., 5216 Kinzie } 
St., Chicago, III ( 
4 
: 
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PROTECTION FOR LOW 
CURRENT CIRCUITS 


Magnetic non-thermal, accu- 
rately calibrated mechanism 
that brings to low current 
circuits the same reliable pro- 
tection offered by powe 
circuit breakers. Ratings as 
low as 50 milliamperes. Com- 
bination disconnecting switch 
and breaker with instantaneous 
trip or calibrated time delay 
mechanism. Heinemann Elec- 
tric Co., Trenton, N. J. 


ee ee ee ee 





eter cents Ain iAP tals i om 


MANUFACTURING 





ELECTRICAL 




































~ FINISHES TO MAKE BETTER PRODUCTS 





CONVENIENT, SAFE AND TROUBLE-FREE 


Improved efficiency and longer life for electric 
irons and heating equipment. Single unit cord set 
molded in rubber, thoroughly insulated, per- 
manently sealed, tamper proof; nothing to loosen 














fi F or pull apart. General Electric Co., Bridgeport 
FOR EASY SERVICING Connecticut 
Solenoid valve for refrigeration systems has easily 
removable seat assembly that can be replaced with- 
out removing valve from line. Completely sealed 
coil, forged brass bodv. Automatic Products Co., ACCURATE TIMING OVER 
North 32nd and Wright Streets, Milwaukee, Wis A WIDE RANGE 2 j 
' 
‘4 A\n instantaneous reset timer 
: for control circuits; easily and 
quickly adjusted by merely 
rotating a legible dial on the 
face of the timer. Adjustable 
over a time range of 600 to 1 
Contacts rated to handle small 
FOR RELIABLE CURRENT CONTROL motor loads. Eagle Signal 
> : Corp., Moline, III 
Uniformly wound, vitreous enamelled resistors on 
porcelain cores. Trouble-free life assured, brazed 
p terminals, tinned lugs, and elimination of hot spots. 
Ohmite Mfg. Co., 4835 W. Flournoy St., Chicago, 
Illinois 
} 
ATITERAET EVE 
y 
TO SIMPLIFY RADIO DEFEND ATE 
CIRCUITS Enamelled, pressed steel 
a case for this line of 
Iron core |. F.. trans- dependable transform- 
former providing sensi- ers improves their ap- 
tivity and selectivity in peerence and mekes 
rd one stage equal to the them easier to clean. 
performance of ordin- Dongen Electric Mfg. 
ary two-stage amplifiers. Co.. Detroit, Mich 
Eddy current losses 7 
greatly reduced. Ham- 
‘ erlund Mfg. Co., Inc., 
: 494 W. 33 St., New 
i York, N. Y. 
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Each month upon these pages the editors pre- 
sent their quick, illustrated review of what is 
newthatelectrically-operatedappliances,com- 
mercial devices, business machines an 
chine tools may be made better. Based, of 
course, upon those component parts tl 
be designed in the complete product assembly. 
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QUIET, LOW COST CASTERS 


Molded rubber wheel combines a 
hard rubber center with a soft rubber 
tread Molded-in bronze 
bushing. Eliminates assembly opera- 
tions, tire failures and squeaks. The 
B. F. Goodrich Co., Akron 


WEATHER PROOF AND 
TAMPER PROOF 


Synchronous time witch 
in a gasket-sealed drawn 
steel case adaptable to in- 
door or outdoor servic 

Dial and trip assembly easy 
to set and operate; no 
chance for loose or slip 
ping trippers. Paragon Elec- 
tric Co 37 W. Na 
Buren St., Chicago, ll 


oilless 


MEASURING MACHINE 
PERFORMANCE 


Plug-in detachable instru- 
ments ere mounted in sock- 
ets attached to machine 
surfaces. Simplifies wiring 
and mounting, reduces in- 
stallation cost. One sock- 
et takes all types and 
capacities. Westinghouse 
Elec. & Mfg. Co., East 
Pittsburgh, Pa. 


Ohio. 





AIR CIRCULATOR 


Small motor with special bracket 

mounting for fan and air circulator 

use. Bracket attaches to a cast 

lug pipe fitting. Canatsey Elec- 

tric Mfg. Co., 620 Wyandotte 
St., Kansas City, Mo. 





FOR UNVARYING 
TORQUE 


Self-starting | synchronous 
motor for timing operations 
requiring unfailing starting 
and running torque. Com- 
pact and easily mounted 
Haydon Mfg. Co., Inc., 
Waterbury, Conn. 


ELECTRICAL MANUFACTURING 
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COMBINATION CONTROL 


Saves the cost of two separate instru- 
ments for controlling maximum temper- 
ature and blower operation in heating 
plants. Trouble-free mercury switches, 
adjustments easily made; dial indication 
cf temperature. The Mercoid Corp., 
4901 Belmont Ave., Chicago, III 


SPOT HEATER 


Convenient, quickly installed cart- 
ridge-type unit for localized heating. 
Only 3 in. in diameter. For tem- 
peratures up to 750 deg. F. General 
Electric Co., Schenectady, N. Y. 


FOR LONGER CORD LIFE 


Positive, dependable, low cost strain 

relief and cord binder for all types of 

cords in inside or outside applica- 

tions. Rapidly assembled, securely 

and permanently locked. BeCe Elec- 
tric Co., Galesburg, Ill. 
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FINISHES TO MAKE BETTER PRODUCTS 





NO LUBRICATION NEEDED 





AND THERE ARE ALSO.... 


PRIMARY CELLS of longer life for power 
service have 1 kw. hr-capacity. Built into 
attractive black molded boxes, completely 
and effectively sealed. Water added when 
cells are placed in service forms a liquid 
electrolyte which thickens to a paste. Re- 
generative power gives twice the capacity 
for the same volume of electrolyte. Designed 
for applications where there are no inter- 
mittent peak load requirements. Wéill with- 
stand low operating temperatures. Le 
Carbone Co., Boonton, N. J. 


GALVANIZED METALS now may be 
painted without special preparatory treat- 
ment when finished with ‘‘Paintgrip, a new 
type of galvanized surface available on iron 


and steel sheets, plates and strip. American 
Rolling Mill Co., Middletown, Ohio. 


Shaded pole motor has grease 
packed bearings that never need 
attention. 
dryers to provide attention-free 
operation. Signal Electric Mfg 
Co., Menominee, Mich. 


Designed for hair 


INSULATING COMPOUND similar to 
ruober in its characteristics contains no 
rubber and will not support combustion. 
Designated ‘‘Flamenol,”” has excellent aging 
characteristics, and is strong mechanically. 
Can also be used for impregnation or coat- 
ing; compounds can be soft and flexible or 
hard and rigid. Flamenol-insulated cable is 
resistant to moisture, acids, alkalies and oils 
and well adapted for machine tool, switch- 
board and battery wiring. Available in a 
variety of colors. General Electric Co., 
Schenectady, N. Y. 


MOTOR PROTECTOR small enough to 
mount inside the end bracket of a 4% hp. 
motor gives complete protection against both 
stalled rotor or overload conditions. Low 
cost quick-break switch is operated by two 
bimetal elements: one heated by motor 
current, the other responding to motor 
temperature. Does not ovemrotect at 
higher loads, yet always safeguards against 
excessive temperature caused by poor 
ventilation or high outside temperature. 
Manual and automatic reset types. Micro 
Switch Corp., Freeport, Ill. 





BY FRANKLIN E. BRILL 


GENERAL PLASTICS, INC 


IECENTLY an electric appliance manufacturer sent 
for a plastic material engineer. “Here,” he said, 
“are the blueprints of the parts we want molded. 

They're steel stampings now. Can we mold them?” 
The plastic material engineer looked at the blueprints, 
folded them up and said, “Let's hide these prints and 
forget all we know about metal stampings and castings. 
Let's look at the appliances.” 

That’s probably the best advice we can ‘give to manu- 
facturers planning molded plastic parts, especially im 
new uncharted fields. “Forget your metal-part prints 
and your metal knowledge.” For the characteristics of 
plastics and metals are utterly different, and re-worked 
prints rarely use the full design possibilities of the 
plastic. You'll get stronger, better pieces if you throw 
away old prints and start fresh with a stripped appli- 
ance set up on your drawing board and a gob of model- 
ing clay in your hand. 

Take the question of strength in plastics. The most 
widely-used plastics have a tensile strength ten times 
lower than stamped steel and a far lower impact 
strength, yet by proper design you can get moldings 
more than strong enough for vacuum cleaner hoods, 
electric typewriter housings, and meat grinder cases 
Instead of waiting: for the day when plastics are as 
strong as steel—which may never come—ingenious en 
gineers are designing their products to get the advan- 
tages of plastics and compensate for their weaknesses 

now. 

On the opposite page are shown a few of the methods 
they use to get better, stronger moldings. And there 
are others. For instance, a calculating machine manu 


tacturer wanted the chip-proof and wear-proof lustre 


that only phenolic plastics could give him, but won 


dered if a molded case would crack when collegiate 


accountants took off the rubber feet and slid the ma- 
chines up and down the long tables used in clearing 


GS ¢ 


Unless the product designer-engineer knows 
the inherent characteristics and capacities for 
usefulness of those materials which he plans to 
adopt, the results will be less satisfactory than 
they should have been. So here is a guide to 
plastics—to housings in particular—intended 
to show where and how the best that lies 
within them may be developed as well as how 
difficulties may be avoided and so overcome. 


Making the Most 


of Plastics 


houses and large banks. An engineer suggested flaring 
the sides a bit, letting the diecast metal base protrude 
a quarter of an inch beyond the molding, and using the 
extra space inside for generous ribs and corner fillets. 
Breakage from crashing together was practically elim- 
inated. 

Or take telephones. The plastic arm on what we 
call the French phone frequently broke when the as 
sembly fell on concrete floors, even though made of a 
special phenolic plastic three times stronger and 50 
per cent more costly than standard material. One man- 
ufacturer decided to redesign the handset instead of 
waiting for still stronger plastics. Weak spots were 
reinforced and thickened, curves were substituted for 
straight contours, and several parts were eliminated. 
Now, with less expensive and more lustrous material, 
he gets far stronger, better-looking and less expensive 
handsets, even though the newer plastic has a much 
lower impact strength. 

Another telephone manufacturer decided to forget 
his metal-mindedness and design a really strong phone- 
base or subset housing entirely of plastic material, even 
though costler japanned diecastings had always been 
used for strength. He specified thicker walls, a pyra- 
nud shape to distribute stresses, fillets in all corners 
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HINTS ON PLASTIC PART DESIGN 















1. Domed or hemispherical shapes are stronger than flat- 2. To cut costs, small side holes can often be drilled and 3. Avoid shapes like this that call for loose sections in the 
topped shapes in plastics, because stresses are distributed large ones continued to the top, to draw straight. Ribbing mold to accomplish under-cuts. Extra flash lines mean extra 
can be used to hide possible flow marks under hole. 


more widely. Danger of warping is reduced, too finishing cost and slow operation 









WEAK 
SECTION 











4. Reinforce weak sections like this to avoid breakage 5. Imitation leather, stippled effects and sharp-edged 





6. For heavy-duty molded housings and similar parts, put 







under hard service. Reinforcing ribs can usually be lettering may cause sticking trouble. Use fine straight- fillets at corners and filletted ribs if you can spare tix 


blended into the lines of the molding. drawing ribbing and round-edge letters instead space. Dome the top surface if possible. 


































» 
: 7. Incised lettering and designs in a plastic piece mean 8. Threads can be molded into round parts, and, by 9. Edges almost as sharp as a knife are possible tm plastics, 
i higher die-cost than raised lettering. Raised ribs are means of loose mold sections, into other shapes. Figure but they're unpleasant to handle. Give edges at least 
usually cheaper than recessed flutes. wall-thickness at root of thread, however. .020" radius, or mark prints “break corners’. 
, 





AVOID 
SHARP 
INSIDE 
CORNERS 










11. At stress points, allow extra thickness of material, or 12. Inside corners should be filletted at least .030" to 








kept.narrow or pigment will be wiped or worn off. Or use use beads or re-inforcing ribs. The extra cost is negligible, facilitate dusting. Especially important on food equip- 








double or triple line lettering. and it reduces cracking and replacements. ment and on light colored moldings. 









\ 


MYA 
“Low” bas-relief lettering and designs catch high- 14. Molded plastic parts can be drilled and tapped and 15. 









Put attachment inserts at filletted corners if possible 
lights as well as high relief and are more easily dusted. riveted. But threaded inserts are best. Larger metal parts This strengthens the piece and puts possible flow marks 


.030" to .040" is usually enough. can be imbedded in moldings, too. where they show the least. 





© GENERAL PLASTICS, INCORPORATED 
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and bracing ribs inside. Now, as a standard test he 
lets his all-molded telephone crash to a concrete floor 
from a height of three feet. It doesn’t break. 

Dozens of similar instances can be recalled. While 
typewriter engineers were turning down molded hous- 
ings even on light portable models because they feared 
breakage, the Western Union Co. was designing a 
huge one-piece plastic case for their electric Telewriter, 
which is almost twice as large and heavier than the 
standard office typewriter. Carefully designed especially 
for phenolic plastics, the case is completely successful 
and shows how proper design puts surprising strength 
into large heavy-duty moldings. 

Hoover Co. probably deserves the palm for the most 
careful and open-minded approach to new plastic uses. 
Their engineers wanted as many plastic parts as possible, 
for lightness, noise-muffling, and a chip-proof finish, 
but they didn’t want to replace broken moldings on 
cleaners in Siam and Addis Ababa. Preliminary draw- 
ings were worked out by their designer and engineers, 
checked with molding compound manufacturers, re- 
vised again and again for greater strength and economy 
of molding. When convinced they were right, they 
made experimental cast aluminum molds and_ tested 
trial moldings thoroughly. Not until then did they build 
production molds for the fourteen new molded parts 
in the “One Fifty” cleaner. 

\s a result, Hoover is having complete satisfaction 
with their moldings, even though they were pioneer- 
ing a new field which had no landmarks. The foot-long 
molded motor hood, for instance, was: dome-shaped for 
stress distribution, had adequate cross-sections, and was 
ribbed and cross-ribbed inside. The weight thus added 
was negligible—the hood weighs 14 ounces instead of 
an estimated 12, .which is still far lighter than any 
satisfactory metal. 

It’s true that impact strengths of phenolic plastics have 
increased in the past few vears through improved resins 
and fillers and better molding. With wood-flour-filled 
plastics as a standard, having an impact strength of 
0.14 or 0.15 ft.-lb. (A.S.T.M.), the next strongest type 
shows a figure of 0.18 ft.-lb. Next comes a compound 
showing 0.28 ft.-lb., and then 0.49, except that the last 
does not prefrom automatically: and thus costs more to 
handle. The next step up is to a fibrous-filled compound 
with an impact strength of 0.7 ft.-lb., which is five times 
stronger than standard material and preforms auto- 
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matically, but has a slightly rippled finish when molded. 
One usually sacrifices some degree of lustre in using 
extra strength compounds, so that good designs which 
can use medium-strength materials are doubly valuable. 


QUALLY important as strength is the ease of mold- 
E ing a plastic piece, and the economy made possible by 
adapting difficult parts to the molding technique. The 
conventional molding technique, incidentally, involves a 
two-piece steel mold, the female portion or cavity 
anchored in the press, and the male portion or plunger 
fastened to a vertical-moving hydraulic ram. Molding 
powder compressed into tablet form is subjected to heat 
and pressure when the plunger comes down, softens, 
flows to all portions of the mold, and then sets up ina 
matter of seconds or minutes, the exterior of the mold- 
ing taking the form of the cavity and the interior taking 
the form of the plunger. 

If your proposed plastic part conforms with this 
technique in every way and ejects easily, you have a 
simple economical molding. If not, it may be cheaper 
to change dies for adjoining metal parts or mechanism. 
Then again, it may be impossible to simplify sufficiently 
to get a straight-drawing piece, and loose mold-sections 
or two- or even three-way-action presses are required. 
Automatically operated cams and horizontal rams can 
produce moldings of extreme intricacy, with undercuts, 
side-holes and other details impossible on conventional 
vertical ram presses. But such parts should be con- 
templated only when all attempts at simplification fail. 
since each removable mold-section, each cam-operated 
side-plug, each extra flash line, adds to the cost of the 
dies and the cost of molding each piece. 

Generally speaking, anything that can be engraved in 
steel can be molded on the surface of a plastic piece, but 
some types of decoration are costlier than others. Ex 
ceptions to this occur when parts are small and are 
required in such quantities as to call for a half dozen 
or more cavities. In this case, the cavities are made 
by forcing a hard steel “hob” into softer steel under 
many thousand pounds pressure, and machining of the 
individual cavities is eliminated. Eliminated also are 
many restrictions on surface decoration, since it costs 
little more to hob a dozen highly-sculptured cavities than 
extremely plain ones. Floral, animal or other non- 
geometric designs, recessed or relief, can be safely used, 
the only restriction being that no under-cuts should 
hamper removal of the hob from the mold. Largest 
size usually practical for hobbing is a shallow cavity, 
approximately 4 in. x 4 in. 

Beryllium copper molds and the use of pantograph 
cutting machines are helping to ease still further some 
of the don'ts applying to mold decorations. The former 
is a technique of casting molds from plaster models, and 
almost anything that can be sculptured in plaster can 
be reproduced in a mold cavity at greatly reduced cost. 

What form the surface decorations on a molding may 
take is something that can’t be suggested through the 
written word, and is really a highly specialized task 
calling for an artist trained in designing for machine 
reproduction. A knowledge of decoration methods is 
nevertheless helpful to design engineers. 

Sculpturing, either relief or intaglio, pigment wiped 
into recessed lines, inlays of metal or other contrasting 

(Continued on page 88) 
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Examine the asbestos insula- 
tion on a piece of Deltabes- 
ton Wire. It is clean... 
pure... completely free 
from foreign particles and 
impurities. That’s because 
Deltabeston insulation is 
carefully prepared, by an ex- 
clusive purifying process. 


LITTLE BLACK SPOTS BEFORE YOUR EVES 





If you are using wire and 
cable with ordinary asbestos 
insulation, look at it closely. 
The presence of tiny black 
spots and lines may indicate 
magnetic iron. This condi- 
tion often exists when puri- 
fication is not complete. 


EMPHASIZE THE IMPORTANCE OF 
DELTABESTON WIRE IN YOUR APPLIANCE 


A good product deserves Deltabeston Asbestos- 
insulated Wire. Lasting, faithful service demands 
it. Deltabeston is designed and built to eliminate 
common causes of appliance failure. 

An exclusive process of purifying asbestos is one 
reason for Deltabeston’s superiority. Impurities 
detrimental to insulation resistance and dielectric 
strength are removed. The result is an insulation 


that will do a lot to make your product satisfy 


your customers . . . lastingly and dependably. 
Write for complete information about Deltabeston 
Stove Wire, Fixture Wire, Appliance Lead Wire 
and Switchboard Wire. Address Section Y-897, 
Appliance and Merchandise Department, Gen- 
eral Electric Company, Bridgeport, Connecticut. 
Deltabeston Wire and Cable is distributed nation- 
ally by General Electric Merchandise Distrib- 


utors and Graybar Electric Company. 


GENERAL @@ ELECTRIC 


DELTABESTON WIRE AND CABLE 


APPLIANCE AND MERCHANDISE DEPARTMENT, GENERAL ELECTRIC COMPANY, BRIDGEPORT, CONNECTICUT 
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but not etched 


graphite which 


A 
A\ 


consists mainly of pearlite. 
(B) a malleable iron casting, polished ~ 
(at 100 diameters). : 
The black spots represent globules of . » om 
migrated to these é x- : * . 3 

the malleabilizing *y . 2 : : 
process. The white matrix is ferrite. . : eae 
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locations during 


FOR 
SATISFACTION 


= . 
Sater ee: iat 

HOTOMICROGRAPHS showing n° - 7. beg es 

the appearance of (A) a medium ete ee an A ‘“, ‘as ‘ 
high strength iron as cast, poii-hed and « ' . *¥ ay Sy : . 
etched (at 100 magnification). The e x a * é . 
black, more or less curly, lines repre- e's. ‘ ; 
sent graphite ilakes. The gray matrix * " *& aa ; * 


WITH CASTINGS 


Specify the Right Type of Iron 


\RIOUS types of cast iron have established 
themselves in the electrical and other industries 
because of the wide variety of useful properties 
which they afford. Among those properties especially 
attractive for parts in electrical products are: low cost, 
fair strength, good machinability, excellent wearing 
characteristics, fair corrosion resistance, high casting 
fluidity permitting thin sections, adaptability to intri- 
cate sections, capacity for being cast close to finish 
dimensions, and general adaptability to wide vaviations 
in strength, hardness, and machinability by simple and 
inexpensive changes in the composition and cooling 
rates, 
There are four general types of iron castings 1n com- 
mon use, namely: white, gray, alloy gray and malleable. 
IXach of these materials may be obtained in a variety 
of forms or conditions with respect to its mechanical 
and electrical properties, giving the designer of elec- 
trical apparatus a large field from which to choose. 
The great progress made within recent years in con- 
trolling the properties of cast iron by improved foundry 
equipment and technique has greatly extended its field 
as an engineering material. Some vears ago cast iron 


was considered as too inferior for most engineering 


: 
has not left 


Progress in other metals and alloy 
| f 


IS 
iron castings in real eclipse. If the designer- 
engineer uses the right type of iron for the 
service intended he -will find a remarkably 
eHective, adaptable, workable and satisfactory 


+ 


j = | zs ro * | ss 
3terial for the development of vdetter elec- 


trical products 


uses, but today it is being regularly produced to meet 
definite mechanical and physical properties with a 
precision undreamed of less than two decades ago. 

In order to obtain a working perspective of the vari- 
ous characteristics of cast iron, let us examine into its 
chemical composition and association of constituents. 
Cast iron is a complex material consisting of an iron 
base alloy containing about 93 to 94 per cent of the 
element iron combined with the elements listed below in 
approximately the percentages given: 


CO oa. hk ee dams 2.75 to 3.50 
NN eos ba pres ak 1.50 to 2.50 
Manganese .......... 60 to 80 
Phosphorus .......... 10 to .55 
BE Sac ep erekzaw, 07 to 10 


In the light of the above comp sition, it is interesting 


BY C. T. EAKIN 
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WESTINGHOUSE ELECTRIC 
& MANUFACTURING CO. 
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"“WLL SAY-. - 
IT'S EASY TO 
HANDLE AND 

IT LASTS FOR 
















“THE COMPANY 
KNEW THEIR 
STUFF WHEN 
THEY ADOPTED 
HARVEL 

OIL STOP” 


HARVEL ol. stop 


. .. Is a polymerized phenolic resin chemically reacted to an 
insoluble stage at point of application without the necessity of 
heat, pressure or the use of solvents. It is acid and alkali proof, heat 
resistant, OIL PROOF, safe and easy to handle, and STOPS OIL LEAKS. 


This cable splicing material is free from solvents, therefore 
can be used within the body of built up insulations without 
waiting for solvents to evaporate, and without the hazards 
resulting from vapor pockets. Eliminates the use of junctions, 
waxes, and pot heads. 


OIL STOP APPLICATIONS. Stop joints on oil impregnated paper insulated power 
cables —Terminal seals on oil impregnated paper insulated power cables —Water tight 
seals on rubber insulated cables — Oil tight seal in connecting rubber insulated cables 


to paper insulated cables. 
Write today and learn about HARVEL OIL STOP, it 
does as its name implies ... IT STOPS OIL LEAKS. 


Manufactured under HARVEL PATENT LICENSES dy 
IRVINGTON VARNISH & INSULATOR CO. 


IRVINGTON, NEW JERSEY, U.S.A. £42, 1905 
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VARNISHED CAMBRIC @ VARNISHED CAMBRIC TAPES e IRV-O-SLOT @ VARNISHED CANVAS 
VARNISHED SILK © FLEXIBLE VARNISHED TUBING * VARNISHES AND COMPOUNDS 
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to observe the long practiced misuse of the word “iron” 
in the term “cast iron” since actually the latter contains 
much less iron than ordinary carbon steels. 

In alloy cast irons one or more of the elements Cr, 
Ni, Mo, Cu, V, Ti, and Zr may also be used in vary- 
Ing proportions, 

Ordinarily cast iron is made by melting in a cupola, 
electric furnace or air furnace some or all of the ma- 
terials: pig iron, iron and steel scrap, alloys of silicon, 
and alloys of other elements that may be desired. 

The properties of cast iron depend upon the amount 
The 


solubility of carbon in iron decreases from more than 


and condition of the carbon which it contains. 


four per cent at the temperature of the molten iron to 
a tiny fraction of one per cent at ordinary atmospheric 


temperatures. As the average unalloyed cast iron cools 
slowly from the molten state, most of the carbon is 


precipitated in the form of minute flakes of graphite 
which give the freshly fractured surface the 
appearance defining “gray cast iron.” 


grayish 


*Composition varied to suit the application 


MM 
















































SCELLANEOUS gray iron castings consisting 
of motor parts and other typical forms in- 
corporated in electrical products. 
lron castings follow a progressive improvement. 


Note variety. 


The control of graphitization also is the mechanism 
of obtaining the various familiar types of cast iron. 
These types may now be defined or described. 

White cast iron contains all of its carbon as iron 
carbide. The product is, therefore, extremely hard and 
wear resistant, and of course difficult to machine. 

Gray cast iron contains most of its carbon as 
graphite, the residual carbon as iron carbide in pearlite 
being one of the important factors in controlling the 
strength of gray irons. 
virtually no iron carbide. 

Alloy gray iron contains one or more elements 
added for enhancing strength, increasing corrosion or 
heat resistance, or controlling magnetic characteristics. 
Usually their structure is somewhat similar to that of 
the ordinary gray irons. 

Malleable iron is a white iron that has been an- 
nealed or malleablized to break down the iron carbide 
into graphite. 


Dead soft cast irons contain 


This type of graphitization produces a 
more nearly rounded form of graphite particles that 
result in somewhat higher ductility or malleability than 
obtainable in ordinary soft gray cast irons. 

Carbon Content. In general the higher the carbon 
content of cast iron, the greater the tendency for iron 
carbide to graphitize, or, in other words, the softer 
or more “gray” the iron will become. 

Silicon Content. Silicon exerts a powerful effect 
upon iron carbide, promoting graphitization and soften- 
ing of the iron to an extent more or less proportional 
to the quantity present. Thus, while high silicon irons 
are gray, low silicon iron may be white. In making 
white iron castings for later malleabilization, low silicon 
and low carbon contents may be obtained by the use of 
low silicon pig iron and steel scrap. 

Cooling rate. Cooling rapidly from the molten state 


| ALLOY GRAY IRON CASTINGS 





Alloying | Min. Tensile Arbitration Machining | Metal 
Spec Elements Strenath Bar Ratio Cost 
No Per Cent | Lb. Sq. In. Load Def. | Per Cent \PerCent Description 
A-1 | Ni = .95 90,000 1750 90 90 140 | Heat, growth and abrasion resistant. Containers for melting 
Gr 359 babbitts and other white metals melting below 700 deg. C. 
A-2 | Ni .75 , 5 275 Heat, growth and abrasion resistant. For higher temperature or 
Cr .80 more severe conditions than A-1. Pots for melting aluminum. 
Annealing boxes. . 
A-3 | Ni 9.75 50 950 | For applications requiring heat treatment. Deep drawing and 
Cr 80 as Cc ast) bending dies. 
A-4 | Ni 1.50 40,000 9800 99 5( 175 Strong, dense and wear resistant. High grade rope sheaves for 
oe 50 crane and elevator work. 
A.-' Ni 13.00 30,001 BC 895 Non-magnetic, non-corrosive heat and growth resistant. Ex:— 
Cr 92.00 Non-magnetic resistors, certain high temp. work up to about 
Cu 6.00 800 des. C. 
A- Ni 2.00 35,000 2500 94 85 29 Strong and dense castings with good machinability. Ex:— 
| Certain types of motor frames, jackets, hoods and cylinders 
A-7 | Ni* Mo 45,000 9800 94 65 200 Electric furnace iron. Strong dense and machinable in all sec- 


tions. Ex:—Commutetor bushings and Vee rings. 
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Just as valid and accurate, just as 
regularly accepted as the statement 
of a certified accountant is the record 
kept of a product’s performance by a 
built-in Veeder-Root counting de- 
vice. These facts-in-figures are be- 
coming more and more necessary as 
clinching tools in the salesman’s kit. 
Buyers are learning to rely on them— 
for they know that such performance 
records are the last word, the ultimate 


truth in regard to any product. 


These records can be furnished in 


terms of operations, starts, stops, 


. with a built-in Counting Device 
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revolutions, pieces, trips, mileages, 
volumes, speeds, lengths, handmove- 
ments, light-flashes, ete. They are 
furnished, daily, on such products as 
business machines, elevators, trucks, 
typewriters, machine tools, cameras. 
Your product may seem to have no 
place or use for a built-in counting 
device—and yet the trained eye of a 
Veeder-Root engineer may spot an 
unsuspected opportunity. Few count- 
er applications are obvious at first, 
so make certain you're not overlook- 


ing a chance to boost sales. Write. 


VEEDER-ROOT INC. 


HARTFORD, 


OFFICES IN BOSTON, CHICAGO, CINCINNATI, CLEVELAND, DETROIT, GREENVILLE, S.C., LOS ANGELES, NEW YORK, PHILADELPHIA, PITTSBURGH, 
ST. LOUIS, SAN FRANCISCO, MONTREAL, CANADA, BUENOS AIRES, MEXICO CITY, 


JULY, 1937 





CONNECTICUT 





LONBON, PARIS, TOKIO, SHANGHAI, MELBOURNE 





GRAY IRON CASTINGS 





Tensile 
Strength Arbitration Machining | Metal 
pec. | Alloying | Lb. Sa. In. Bar Ratio Cost 
No Elements Min. Load Lb. Def.| Per Cent |PerCent Examples 
K4 None 90,000 1750 .20 100 100 | Ordinary gray iron, extra free machining qualities. Strength 
secondary. \ 
X-9 None 30,000 2500 24 80 1925 High quality gray iron. Machinable in all sections. 
ema : 
X-3 None 40,000 2800 .24 70 150 High strength. Machinable in all sections over 4% in. For sec- 
tions 4 in. and less which must be machined, consult the foundry. 
X-4 None 50,000 2800 24 50 935 Extra high strength and abrasion resistant. For sections % in. 
Min and below, and complicated shapes consult the foundry 
} 
e 
tends to retard graphitization. For example, “iron” Cast iron is commonly considered as having a higher 
cast into a chill mold, that is, a metal mold or a sand order of corrosion resistance than ordinary rolled car- 
mold with metal inserts, tends to increase hardness at bon steel. Cast iron water pipes, for example, have 
the surface of the casting. been known in different instances to have been in serv- ; 
Other Factors. The elements phosphorus and sul ice for over one hundred years. Like other metals, its 
phur as well as most of the elements commonly referred lite under corrosive conditions depends very much upon } 
to as alloying elements also affect graphitization to the circumstances, hence no definite comparative figures 
varying degrees. Some of these promote and others will be attempted. Although it should be pointed out 
hinder this softening influence. that cast iron ordinarly is used in heavier sections re- 
quiring greater penetration to complete deterioration. 
IRON CASTINGS LOW IN COST The capacity of cast iron for being cast into intricate 
forms, or thin sections close to finish dimensions is 
| YW cost of cast iron per pound is due mainly to the very important from the standpoint of economy. Com- 
cheapness of the raw materials used in its manu- plicated shapes may be cast in one piece, thereby sav- 
facture, the tonnages involved, the ease of melting and ing the expense of machining and joining. Thin sec- 
the adaptability of the metal to foundry operations tions are economical because they permit weight reduc- 
Cast iron finds few applications in present day elec tions. By casting close to finish dimensions both weight : 
trical equipment as a carrier of magnetic flux, partly and amount of machining are saved. 
because its permeability is considerably lower than that sie ; 
| of steel, and partly because the hysteresis loop is rather HIRE are certain properties which tend to some 


extent to restrict the use of cast iron for certain ap- } 
plications. With the exception of malleable iron, the 
cast irons have practically no ductility and the shock 


wide, making it especially unfit for carrying flux origi- 
nated by alternating current. Hard cast iron has con 
siderable coercive force, but because of its variability it 


= . rAc4 ‘ ae Iwtra alee ’ & “AV 7 Si ‘ . 

is not attractive as a permanent magnet material. On resistance 1S extremely low. ay cast ion has the 
account of the fairly high electrical resistance of cast property of slowly growing, 1.e., increasing 1n volume. | 
when subjected to elevated temperatures, particularly | 


iron and its capacity for being cast into thin sections it i 
when applied repetitively. Growth can be controlled to a 


Cast iron may be varied in strength from about ZO, great extent by the addition of chromium and 


000 pounds per square inch for soft gray iron to more 


| finds considerable use as cast resistance grids. 


molybdenum, or copper and nickel. 


than 50,000 pounds per square inch for the high 
strength irons, and from the most readily machinable 
of the commercial metals (soft gray iron) to one of the 
most non-machinable materials (white cast iron). 
Cast iron is frequently chosen for parts in electrical 
apparatus because of its ability to resist wear. In this 
service it gives a good account of itself in resisting wear 
either without or with added lubrication. This is com- 
monly ascribed partly to the natural lubricating proper- 
ties of the graphite, and partly to the surface cavities 
from which the graphite has been removed, acting as 
cups for retaining oil. 
















YPICAL forms readily cast of X-1 iron, as 
defined in an accompanying table. Here free 


machining qualities are at a premium: strength is 
secondary. 













































T TAKES good materials and ex- our Magnet Wire is of highest quality 

pert workmanship to keep a con- to perform today’s tasks... why it will 
tinuous stream of “QO. K.’s” coming be of highest quality for tomorrow’s. 
down the production line. Trouble- Our MAGNET WIRE is carefully 
free operation is important when annealed to maintain absolute uni- 
schedules must be maintained to formity. It is high in dielectric 
meet increased demands. That’s why strength .. . high in conductivity. It 
it pays to use magnet wire that is is available in all standard sizes, 
dependable. shapes and constructions, with a com- 

Through our constant research and plete selection of coverings to meet 
repeated process improvements, we your needs. Your orders for magnet 
are continually improving magnet wire can be filled promptly. Our 
wire to make it easier to use .. . and complete stocks assure a convenient 
more efficient in service. That’s why source of supply for you. 


MAGNET WIRE 


AMERICAN STEEL & WIRE COMPANY 
Rockefeller Building, Cleveland 


Columbia Steel Company, San Francisco, Pacific Coast Distributors * United States Steel Products Company, New York, Export Distributors 


‘UMNtTrEnD STATES ST EEL 
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Vhe elastic modulus of gray cast iron is lower than 
that of steel, varying from about 12,000,000 for soft 


gray cast iron to about 25,000,000 for the high strength 
irons. The soft gray irons take a slight “set” at rela- 
tively low loads and the stress strain diagram begins at 
rather low stress to take a slight curve. This is prob- 
ably the result of the part played by the graphite flakes 
enclosed within the metal. For the harder and higher 
strength irons the curve approaches a straight line. 

Because of this tendency of soft irons to take a slight 
“set” at relatively low loads, difficulties are sometimes 
experienced when the metal is machined too drastically. 
Internal strains may be set up in this way which will in 
time relieve themselves, causing the casting to distort. 
The distortion may take place immediately after the 
machining or it may not develop until after the appa- 
ratus has been in service. It should be remembered, 
of course, that the other commercial metals are also 
subject in a greater or less degree to distortion from 
heavy machining. 

Distortion may also take place after finish machining 
due to the relief of strains set up by stresses formed 
when the casting was cooling from the casting tempera- 
ture. A low temperature anneal at 800 to 950 degrees 
Fahrenheit for from 1 to 5 hours after casting or after 
rough machining, as circumstances dictate, is usually 
recommended where close dimensions must be main- 


ALLEABLE iron castings, used where mechani- 
cal strength and resistance to impact loads 
and vibration is more important 


THESE castings meet the quite special require- 
ments of imperviousness to the passage of gases, 
good wear resistance, freedom from distortion. 


tained in the finished casting. Also, it is sometimes 
desirable to bake a casting previously annealed at 400 


500 degrees F. after rough machining. 


A LOY cast irons are essentially the gray cast irons 

to which have been added such alloying elements 
as nickel, chromium, molybdenum, copper, aluminum, 
titanium and vanadium. They are added usually in rel- 
atively small percentages, because of their pronounced 
effect upon the physical properties of the castings. The 
first two are used most frequently; nickel especially for 
its beneficial effect upon strength and machinability, 
and chromium for increasing abrasion resistance and 
retardation of growth at elevated temperatures. As 
shown in the accompanying table which lists some of 
the alloy cast irons frequently used in electrical manu- 
facturing together with some typical applications for 
each, it will be noted that composition A-S is the only 
one having considerable amounts of alloying elements. 
This composition is outstanding in its resistance to 
corrosion and growth. 


MALLEABLE IRON CASTINGS 


ALLEABLE iron castings are intermediate be- 

tween gray iron castings and steel castings in 

their strength and ductility. They are cast from care- 
(Continued on p. 88) 


MALLEABLE IRON CASTINGS 





Min 
Tensile Machin- Relative 

Spec Strength Yield Elong ability Metal 

No. | Lb. Sa. In Point Per Cent 2 in * Index Cost Description, Example of Uses 

M-1 53,000 35.000 18 , 150 High quality M.|. intended for application requiring strength 
and subject to shock. Switchgear, housings, commutator 
bushings. 

M 53,000 35,001 18 20 150 Same quality as M-1 except manufacture in such a wey as to pre- 
vent embrittlement when galvanizing; Ex. Uses: Insulator hard- 
ware, trolley line suspensions. 

M 50 00 33,01 15 ) 140 | Same quality as M-2 except galvanized. Ex. Uses: Same as M-2. 

NA 


Ordinary quality intended for applications requiring a combine- 
tion of strength, ductility, and shock resistance not obtainable in 
gray cast iron. Ex. Uses: Mounting frames for switch and con- 
trol frames, brackets. 
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ERHAPS the first question an 

electrical engineer asks when he 
buys electrical sheets is, “‘How do 
they punch?” 

When YOU buy USS Electrical 
Steel Sheets you get punchable sheets, 
whether you specify a high or low 
percentage of silicon, because our ex- 
perts keep that end in view—sheets 


which are easy on your dies—sheets 


--»- AND STACK 
UNIFORMLY 


which combine superior flatness 


with minimum brittleness sheets 


which live up to our reputation for 
uniformity in quality. 

We were the first to make silicon 
steel sheets for the electrical industry 
in the United States. While the elec- 
trical engineers have made their 
outstanding advances, we too have 
making better, 


done our part by 


SS Nai 


Sn 


more economical electrical sheets. 

So when you buy electrical sheets, 
specify USS... USS Electrical Steel 
Sheets are made in ten grades... 
Our sheets are uniform in flatness, 
in thickness, in punchability . .. In 
addition, you have only to commun- 
icate with our nearest district office 
to find men willing to help you select 


the best materials for your products. 


US'S ELECTRICAL STEEL SHEETS 


CARNEGIE-ILLINOIS 


Columbia Steel Company, San Francisco, Pacific Coast 


Distributors 





IY, VIST 





STEEL 
Chicago 


United States 


Pittsburgh 


Steel 
Export Distributors 


UNITED STATES STEEL 


CORPORATION 


Products Company, New York, 














































BY G. P. SVENDSEN 


BOUSTEAD ELECTRIC & MFG. CO. 


PANDARD motor rebuilding prices based on av- 

erage shop costs, if adopted by the entire service 

shop industry, would assure customers that similar 
jobs would always be billed at the same price. Jobs 
could be exactly quoted in advance ; the customer could 
be billed as soon as the job was completed without wait- 
ing to collect, price, extend and add a large number 
of labor and material items. The cost of billing would 
he considerably reduced, and much clerical and account- 
ing work saved. In fact, detail cost determination 
could be eliminated except for occasional checks, and 
only departmental costs would be needed. Unusual 
or unexpected variables in actual shop costs would not 
affect the customers’ billing; established prices and a 
printed price list would be effective in satisfying the 
customer who disputes his bill. 

While it is true that the use of price schedules will 
occasionally bill some jobs at an actual loss and others 
at larger than normal profit, standard prices properly 
determined should show an average profit over a period 
of time with much better customer satisfaction. The 
by the 
shop would then depend upon the efficiency of the 


profit or loss for any accounting period used 


individual workers and management, and would be a 
strong incentive to adopt improved methods and equip 
ment . 

Granted that standardized industry-wide . rebuilding 


prices are desirable, on what should the prices be 


based? Some basis more definite than horsepower and 
speed alone would appear to be essential if rewinding 
prices are to reflect actual costs. Wunding records in 
any shop will show that, particularly for older motors, 
a wide range of frame sizes have been used for motors 
of the same rating, and identical cores are used for 
many different ratings. But, rewinding costs depend 


on the design: the dimensions of the core, the number 
and type of slots, and the conductor size and insulation. 


tion 


Fair Prices 


For Motor Repairs 


‘How can a standard rewinding price be established 
that is fair both to ourselves and to our customers, 
that will involve an average market price for the work 
performed, and that will also allow for those items of 
cost not easily included in a formula?’’ Mr. Svendsen 
asked this question in a paper at the recent conven- 
of the National Industrial Service Association 


and here is his answer. 


Name plate rating, therefore, is only an approximate 
indication of rewinding cost because of these differ- 
ences in design and dimensions. 

Induction motor design as represented by types of 
motors built over the past 20 years has been affected by 
many conflicting factors. One designer would emphasize 
torque, another efficiency, while another might work 
tor high power factor or low temperature rise. These 
variations in design aims naturally lead to wide varia 
tions in size and proportions of core and copper for 
motors of the same rating. As an example, the ac- 
companying table includes data taken from our shop 
record cards for several different makes and types of 
3 hp., 1800 rpm., 3 phase, 60 cycle motors. 

On many of the older motors, a given frame size 
usually had the same core regardless of the rating 
lor example, a KT160 frame had a core with a 7 in. 
bore and 3 in. core length for all ratings from 1 hp. 


TYPICAL VARIATIONS IN CORE SIZE 


Approximate core dimensions in inches for different makes 
and types of 3 hp., 1800 rpm., 3-phase, 60 cycle motors. 





Air Gap Core | 


Frame Size Diam. D | Length L D2L D/L 
KT140 6 s 108 2.0 
KT939 6 95% 95 ZS 
K995 5% 334 114 1.5 
CSA846 5\% 3% 90 1.6 
CEL 7% 9% 150 2.8 
CS93B 5% Oh, 102 2.0 
OTRP 554 934 87 9.0 
86SRP 6 314 196 1.7 
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Features that Prove 


SPEEDCRAFT SUPERIORITY 


Demonstrated 
in Your 
Plant- 
without 
Obligation. 


LONG STRIP —- Nearly 5”, if desired. 


QUICK SERVICING The Hinged Cover alone saves 
Many Dollars a year. 


PROPER KNIFE ANGLE This is most important. 


A change of a few degrees in the cutting angle of the knives is 
the difference between a clean strip and a sloppy one. This is 
especially true on short strips of certain soft insulations. 
SPEEDCRAFT STRIPPERS are furnished with the correct knife 
angle for best results. (This is not an adjustable feature—it is a 
factory engineering problem.) 

Remember, we are wire stripping specialists with long ex- 


perience that can help you in your wire stripping work. 
Write for literature and send samples for recommendations. 


THE WIRE STRIPPER CO. 


1727 EASTHAM AVE°E.CLEVELAND, OHIO. 





















The TOP-HEAT 


S Long Life 


NICKEL-CHROME WIRE 


The use of **TOPHET” by one electric appliance and 
resistance device manufacturer after another, as 
proven in this space month after month, is no 
mere matter of chance. There is ample reason. 


4 





*“TOPHET A” is the nearest approach to the ulti- 
mate in heat-resisting alloys. Extreme resistivity 
to sealing at high temperatures accounts for its use 
in heavy-duty furnaces, ranges, radiant heaters, 
ete., operating at temperatures up to 2100° F. 


“TOPHET C’’, the original 60/15 alloy, is widely 
used at operating temperatures as high as 1750° F. 


And remember, W.B.D.—the initials of the pioneer 

stand for correct application quite as well as out- 
standing alloys. Your heating-element and _ re- 
sistance problems are always welcomed. 


WILBUR B. DRIVET Se 


atte eee] SP Ae ee) 
NEWARK, NEW JERSEY 





| Where Motor Operation 


Must Be Quiet 


FOR single phase fractional horsepower motors, with 
slotted commutators, our Grade 420 soft graphite brush 


cannot be excelled. Has the high contact resistance 


usually associated with lamp black grades. Note these 
characteristics: 
Specific Resistance.............. 0016 Hardness (Scleroscope) pick alae ate 10 
hms per inch cube) Strength (Lbs. per sq. in.)........ 2500 
Ce ic cnc iccciccken 40 Came Gs ow cvraceccscc Very High 
(Amperes per sq. in.) Coefficient of Friction............ Low 
PU IIS ves ccccccess 10,000 Pressure Recommended......... 2 to 3 


(Feet per minute) 


(Lbs. per sq. in.) 














We furnish fine brushes not only to fit the needs of 
existing types of generators and motors but also to 
meet the requirements brought about by new develop- 
ments and changes in the design of electrical machinery. 

ur many years as a manufacturer of finest-quality 
precision-built brushes is assurance of double protec- 
tion to you—protection for your motors, as well as 
protection of your production schedules. 


Our engineering staff is always at your service for the 
solution of special problems. 


9115 GEORGE AVE. CLEVELAND, O. 





Ah 


1, aaA FT a ee NAME ’>wMmre tt. f-Ee Ss 








POLYPHASE MOTOR FRAMES CLASSIFIED 
ACCORDING TO CORE DIMENSIONS 


110 to 550 volts, 2- and 3-phase, 60 cycle. Dimensions in inche 


Frame | Nema Bore Core | Aver- 

Classi-| Frame | Diam Length | age Sheft Bearing 

fication} No. D L D*L | Extension Size 
A 314-44 17%-13% 95 54x1h% liex14 
B 4-434 9-144 35 | 4x2 te X14 
C 416-54 | 24-194, 45 | 4x9 13 x 154 
D 904 5-5%%4 914-1% 60 34xQ 12x94 
E | 994) 5%6 9549 | 751x984 11¢x2% 
F 995 534-634 3-214 100 1x 234 11¢xQiz 


G 225 64-74% | 34-23%) 195 1x23 (1kKx2% 
H 954 634-734 33-91% 150 1lex3h 14%x3% 


| 984 744-8% | 334-234; 200 |14%x3% |134x3% 

324 8-914 4-3 960 (1% x 45% |134x4% 
K 326 | 834-10 416-334) 345 |154x45% |134x4% 
l 364 | 94-11 434-35%| 440 |1%x53¢ 25 


M 365 10-11% 5-3%| 500 |14%x5%% ons 
N 404 1034-12% 532-4144 640 |91¢x6l, 94 x5% 


O | 405 1144-134) 57%-43% 770 |2ex6ly 2144x55% 
p 444 1916-14144 6%4-434 960 |234x67% 2144x6\% 
Q | 445 131%4-15%) 634-5 1170 234x6%% 2144x64% 
i R 504 14-16% 7-534/1400 |954x 754 |934x7 
S 505 | 15-17% 714-55%|1690 274x883. 3x74 
T 16-1834, 8-6 |2060 |9%x83, | 3x7% 
U 17%%-20 834-654|9615 |336x9lg 34%x 8% 
V 18-21 9-7 |3000 |33,4x97% |314x 834 
W 1954-994) 974-714 3800 |334x9% |3%x 834 
x 9114-9414105«-8 |4850 |37%x113%, 4x10 
y 9914-9534 1114-854,5720 |37@x113%| 4x10 
Z 9414-981% 193-9% 7500 434x19%|414x11l4 


600 rpm. to 5 hp. 1800 rpm. With the adoption of 
Nema frames, however, designers have used a variety 
of core dimensions for a given frame number. The 
IX\254 frame, for example, has bores of 5.2, 6.0 and 6.5 
in., each with slight variations in core length. 
\nother reason for variation in frame sizes for t 


1 
iif 


same rating is that the steps in speed ratings do no 
follow in the same ratio as steps in horsepower rating 


(ne designer may crowd a small frame with a certain 
rating while another might go to the next larger frame. 
If the motor manufacturer designed the core for the 
most economical size for each rating, it would neces- 
sarily mean a large variety of core sizes and a tre- 
mendous added investment in dies and_ patterns. 
Naturally, when the number of different core sizes 1s 
reduced, there are appreciable variations in size steps. 
\Ithough these variations between motors of different 
manufacture were quite pronounced in older designs, 
the differences have been reduced by the adoption of 
Nema frames. 

Because of these well known variations in design and 
frame size for motors of the same rating, standard re- 
winding prices based on rating alone have the disad- 
vantage of not accurately reflecting actual shop costs. 
To be fair both to the customer and the shop, standard 
prices should be more closely tied to actual costs. 

If based on actual labor and material costs plus an 
overhead figure determined according to a fixed form- 
ula, billing prices would usually be unpredictable. No 
two shops would arrive at the same billing, and similar 
repair jobs would come through the same shop at dif- 
ferent times with different costs. Recognizing these 
disadvantages, the industry has rather generally adopted 
more or less elaborate schemes to accumulate labor and 
material costs, and then has made large arbitrary ad- 
justments of each bill because of conditions not at all 
related to labor and material costs. While many of 
these systems go to great pains to get the exact cost of 
labor and material to a penny, the final billing is usually 
arrived at by arbitrary methods that are different in 
every shop. Under most systems, such variable factors 
as competition, prevailing prices, special equipment, cost 
of new or rebuilt apparatus, or responsibility involved 
often have more bearing on the final price than the 
actual labor, material and overhead. 

It is common experience to find basic labor and ma- 
terial cost of any particular job varying appreciably 
not only with different shops but also in the same shop 


FRAME CLASSIFICATIONS FOR 40 DEG. C. CONTINUOUS RATINGS 
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Old price schedules based on horsepower and speed can } 


hese frame sizes correspond to modern designs of 40 deg. C 


winding cost will then be approximately 30 per cent higher than the tabulated value. 


deep core section, the = value would probably correspond 
the tabulated winding price 
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e easily converted to the new frame classification basis with this table. 


. rise, continuous duty, 60 cycle motors. Similar tables can be made 
tor other temperature ratings with continuous and intermittent duty, for other frequencies, and for multi-speed motors. 
Suggested frame size shown here for 3600 rpm, 2-pole motors is based on the use of a standard 4- or 6-pole core. The stator 


Where the 2-pole core is a special design with 


| to the next smaller frame but with a greater percentage mark up for 
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@ This hysteresis shaded pole type 
Haydon motor is particularly adapt- 
able for industrial clocks, time switches, 
recording instruments and advertising 
displays. Synchronous self-starting, 
compact and easily mounted, it is de- 
signed to operate where starting and 
running torque must be maintained 

" d indefinitely. Information and quota- 
marsty on the motor. . . tions on your output speed require- 
sea cerers Sarre ments for various voltages and fre- 
quencies on request. 


HAYDON MANUFACTURING CO., INC. 


Waterbury, Connecticut 


lise AMERICAN 


DECAL TRANSFERS 


Propuct IDENTIFICATION 
AS 


NAME PLATES 


AND AT 
Point oF SALE AS Door 


and Winpow SI6ns 
VALANCE & Winpow Sirens 





Performance of timing 
apparatus depends pri- 





Your trade mark can be made your 
most valuable sales building force through the use of 
decal transfers. This inexpensive, modern method of 
product identification is permanent and can be applied 
to metal, wood, glass or other surfaces by any unskilled 
person. Write for samples and complete information. 


Our art department will gladly prepare ideas and designs for 
your individual requirements. Consult us without obligation. 


AMERICAN: 


DECALCOMANIA CO. 


S226 FIFTH AVE... CHICAGG 





JULY, 1937 
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PROFITABLE BUSINESS 


An idle repair department means a 
product that stays sold, a factor in in- 
creasing sales. Manufacturers of elec- 
trically heated products have proved 
this, by using dependable, long lived 


CHROMALOX 


IMMERSION 
UNITS for heating 
water, oil or other 
liquids. 

o 


CARTRIDGE 
UNITS for heating 
machine parts or 
similar purposes. 


RING UNITS for 
clamping to _ the 
object to be heated. 


STRIP HEATERS 
in various lengths 
for clamping to the 
surface to be heat- 
ed. Can be sup- 
plied curved to 
order. 
® 


FINSTRIPS for use 
in air blast heaters 
and other applica- 
tions for heating 
air or gases. 


Replete with a 
wealth of charts, 
tables and data on 
electric heat, and 
detailed description 
of necessary equip- 
ment, the Chrom- 
alox Book of Elec- 
tric Heat is used as 
a handbook by 
many designing 
engineers. Mail 
the coupon for your 


copy. 





Electric 
HEATING UNITS 


These manufacturers enjoy far 
more than reduced repair and 
servicing costs. They cash in on 
the sales value of the name 
CHROMALOX, which is fast be- 
coming a household word for 
dependable electric heat. The 
average buyer of an electrically 
heated product knows that a 
Chromalox heating unit is de- 
pendable. This is equally true 
for both domestic and industrial 
appliances. 


You can find the heating unit 
your product needs in a standard 
Chromalox unit, or in some 
slight modification of one. We 
are glad to work with you on this. 
The cooperation of our experi- 
enced engineering department is 
yours for the asxing. We have 
helped scores of manufacturers 
design their products for modern 
electric heat, with increased sales 
as the result. A pencil sketch 
and description of your heat- 
ing problem secures this aid. 
No obligation. 


MAIL THIS COUPON WITH YOUR LETTERHEAD 


EDWIN L. WIEGAND COMPANY 
7530 Thomas Boulevard, Pittsburgh, Pa. 
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at different times or with different men. Billing prices 
based on actual costs under such circumstances inev't- 
ably lead to justifiable customer complaints. The cus- 
tomer has a right to expect similar repair jobs to be 
billed at the same price, and he also has a right to know 
in advance how much the repair job is going to cost. 

Standard prices based on either the actual cost of 
the job or on rating alone, are therefore open to serious 
objections. Actual winding dimensions, however, are 
SO closely tied to costs that they offer a fair basis for 
standardized prices for the entire industry. Costs 
therefore might advantageously be based on average 
costs for a given frame size. 

This system has the further advantage of properl 
pricing special machines or obsolete types where rat- 
ings alone would give misleading results. It takes 
care of machines on which name plates have been lost, 
removed or altered. This price basis lends itself readily 
to industry averaging of prices because, as the accom- 
panying table shows, only 26 frame sizes are needed 
to cover the thousands of individual ratings from 1% to 
200 hp., from 3600 to 450 rpm., and the various tem- 
perature rise and frequency combinations. 

The D?L values in the table on page 70 were calcu- 
lated from average designs and would appear to apply 
quite generally for 4, 6 or & pole machines. The values 
for 2 pole designs are appreciably smaller, however. 
than for the other pole numbers in the same frame. This 
is necessary because of the larger 


‘ bcos. Geant 
o cross section back 


of the slots in most special 2 pole designs. Where 


a 4 or 6 pole core is used for the 2 pole machine, the 


DL values will come closer to the average value, ex- 
cept in the larger sizes. It would seem that this ques- 
tion of the 2 pole winding in the larger sizes might be 
given further study. An additional cost may be involved 
in placing a 2 pole winding in a 4, 6 or 8 pole frame. 


HY stop with standard prices for rewinding sta- 

tors? Why not set up a whole series of standard 
unit billing prices based on the average value for all 
of the cost elements involved? It would be desirable 
to also take into consideration, of course, other equally 
important factors such as_ responsibility, experience, 
value of new or rebuilt apparatus and equipment re- 
quired in addition to the physical size of the motor 
frame. 

There are many repeated operations in every repair 
shop that could be assigned an average cost from which 
a standard unit price could be obtained and included 
along with stator rewinding prices in the table. Such 
common jobs as turning and undercutting commutators, 
boring and bushing pulleys, winding field and solenoid 
coils might well be included. Shaft and bearing work 
could also be given the benefit of standard prices, and 
as shown in the accompanying table, only 16 different 
hearing price classifications are needed to cover the en- 
tire range of frames. 


(Continued on p. 84) 


SUGGESTED STANDARD MOTOR REPAIR PRICES BASED ON FRAME SIZE 


A a 


} En 


550 volts, 2 and 3 phase, 60 cycle 





& ae ON re O 
; wel se ee a ae WO 
Note 1—For rotor or |28|Z2| £5 | £5 | Se 
stator only use ™% of 2's=| 28 = © = 9 “o © 
: : “a = = © vo m 
this charge; for gear- Or 3 a“ = 3° 
ed head and_ vertical Uj o vad 
motors multiply — by 
1%: for totally-en- A $1.5 $16.0 $18.0 $3.0 
closed fan-cooled mul- B 1.5 19.0 91.0 3.0 
tiply by 2. C15) 900 990 4.0 
Note 2—For 4, 6 or 8 D | 20, 910; 93.0 4.5 
pole stators, single f 9.0 94.0 96.0 5.0 
speed. For frames up F 3.0 97.0 30.0 55 
to S classification add G 0 a ; 
10 per cent for 10, 12, Z 3. 30.0 33.0 6.0 


| 


14 or 16 poles. For H | 40); 340} 37.0 7.0 
2300 volt windings add 39.0 43.0 8.0 
Co ge hes 5.0 48.0 53.0 10.0 
ail a eT “e or 
coaeigeel dead. “tad can 56.0 62.0 |_ 11.0 
ing: add 60 per cent 7.0 63.0 70.0 | 19.5 
for double winding 2 7.0 70.0 77.0 14.0 
or 4 speed. 8.0 80.0) 88.0 160 

91.0 | 100.0 18.0 
10.0 400.0 107.0 920.0 
12.0 “499.0 | 130.0 95.0 
14.0 130.0 139.0 26.0 
16.0 151.0 162.0 30.0 
“48.0 187.0 200.0 37.0 


= 
° 


Note 3—Covers  inter- 
change of 110, 220 or 
440 volt windings 
where new leads are 
not required. 


4\u) x19) eo! zi zi-|aie 
o 
oO 


Note 4—Does not include 
oil ring or wool pack 


ing. Add 10 per cent || 20: | 209. | 223. | 41. 
for either one. V _ 22. 949. 966. 50. 
¥ rw W 95. | 986. | 306. | 58. 
i a oo Fe ee.) oe | a | 


bearing opposite pulley . 
end use 60 per cent of y 33. 340. 363 70. 
this charge. 7 38. 375. 400. 75. 


~ 7.0 | 11.0 | 10.0 | 13.0 | 17.0 | 45.0 | 16.5 | 11.0 


15. 93. 19. 95. | 50. 85. | 91. | 90. 
15. 93. 19. 95. 50. 90. | 91. | 20. 
20. 30. | 19. 95. | 50. | 100. | 21. | 90. 
90. 30. | 24. | 32. 68. | 110. | 24. | 96._ 
95. 40. 94, 32. 68. | 115. | 94. | 26. _ 
95. | 40. 30. | 40. | 195. | 150. | 30. | 33. 


7 0 ’ pe 

Om = | Of 5 c =* = 2 e s 
=o | c& | Sa | Be | 22 eee Se 
o> | 8 27 | gy | Z2™ Zisais 
aw ac 2 W ” ~ 

$3.0 | $45 | $.8 | $1.1 $2.5 $3.0 | $1.5 
3.0 4.5 1.0 1.3 3.0 4.0 2.5 
3.0 4.5 1.9 1.4 3.0 5.0 2.5 
3.0 4.5 1.3 2.0 3.5 6.0 2.5 
3.0 4.5 9.3 3.0 4.5 8.0 | $7.0! 25 
3.0 4.5 2.3 3.0 4.5 8.0} 7.0| 25 
3.0 4.5 2.3 3.0 4.5 9.0, 7.0! 25 
4.0 6.0 9.7 3.6 5.5 | 12.0) 80} 3.0 
4.0 6.0 3.9 4.9 6.0, 15.0! 90) 3.5 
4.0 6.0 5.0 6.6 75 290 .19.0) 5.0 
5.0 8.0 5.0 66 | 7.5 | 240/190 5.0 
5.0 | 8.0 6.5 8.5 11.0 28.0 13.5 | 7.0 
5.0 8.0 6.5 8.5 11.0, 30.0 | 13.5, 7.0 
5.0 8.0 8.0 106 | 14.0; 35.0|15.0| 8.5 
7.0 | 11.0 8.0 


10.6 | 14.0 37.0} 15.0| 85 


7.0 | 11.0 | 10.0 | 13.0 | 17.0| 48.0 | 16.5 | 11.0 
10.0 | 15.0 12.0 | 15.6 | 25.0) 58.0 | 18.0 | 13.0 
10.0 | 15.0 14.0 | 184 | 42.0| 65.0 | 19.5 | 15.0 
15.0 | 93.0 14.0 | 18.4 | 42.0) 70.0 | 19.5 | 15.0 
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We are proud of the prestige associated 
with our name throughout the entire coun- 
try. Twenty-one years ago, when we were 
pioneering in the field, principles were 
laid down to be rigidly adhered to. Con- 
sistently high quality and fine workman- 
ship on every job—large or small. That is 
why many of our first “acorns,” now 












SMALL MOTORS? 


No. 90. — No. 90 L. 





For Auto Heaters, Food Mixers, Sirens, 
Burglar Alarms, Grinders, Blowers, etc. 


Two Frame lengths cover power from 1 100: to 
1/20 B.h.p. and speeds from 2000 to 10,000 r.p.m. 
Voltages from 6 to 110, both in A. C. and D. C. 
The shaft is 4%” Tool Steel. Outside dia. is 23¢” 
Mounting from Die Cast End. 


We welcome the opportunity of 
quoting on Special Requirements. 





KENDRICK & DAVIS CO., Inc. 
Lebanon, N. H. 





JULY, 1937 
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THE NAME FOR QUALITY FIBRE PARTS 


BRANDYWINE FIBRE PRODUCTS CoO. 





mighty “oaks,” still specify Brandywine! 
If you fabricate your own products from our 
fibre tubing as a base, every foot of tubing 
sold to you is guaranteed. If we do the 
complete job every single shape or form 
we fabricate is guaranteed to be as speci- 
fied—whether tapped, drilled or threaded. 
Samples and quotations on request. 


1402 Walnut St., Wilmington, Del. 











MERCOID CONTROLS 


Designed to automatically regulate 
electrically operated equipment in 
accordance with changes in tem- 
perature, pressure, vacuum, fluid 
level or mechanical movement 





They are generally employed for the control of 
motor driven heating, air conditioning or refrig- 
eration equipment; electric space or tank heaters, 
and for numerous other industrial applications. 


WELL KNOWN MERCOID SWITCH 


Available in different 
types. These mercury 
contact switches are not 
affected by dust, dirt or 
corrosion. There is no 
open arcing, pitting or 
sticking of -contacts. 
They operate indefinitely without deterioration. 
Mercsid switches are recommended wherever 
dependable service is an essential requirement. 





Send for Complete Catalog No. 100ME, containing complete information 


THE MERCOID CORPORATION - 4201 BELMONT AVE., CHICAGO, ILLINOIS 
Please send Catalog No. 100ME. 


Name 


Address 


a 

















WHERE TO GET M T 
C) ORS FOR DESIGNED-IN USE 


MANUFACTURERS OF PRINCIPAL TYPES, SIZES AND FORMS OF MOTORS AND 


THE BEARINGS THEY PROVIDE 





Alliance Mfg. Co., Alliance Ohio 









































cesecer 6 I 
Oil-less Bearings. . eee 
EER BO Sse oss in owwse ke based sn 1 8910D 1213 A 
| Seer 1 8910E 1213 B 
Ball, Ring & Bronze B. onall...... 1 29 10F 1213 C 
Allis-Chalmers Mfg. Co............ 8910 D 1213 A 
a ee cee 8 9 12 B 
Ball and Ring B. on all... elie itu dee te Fs 9 2 11.12 .13.¢ 
8 9 10 12 E 
Armor Electric Mfg. Co............ 8 10 1? DA 
1020 Holiand, rie, Pa........020.0<0. 8 10 12 E B 
Ball, Roller & Ring B. ‘on ‘all. 8 10 ame CC 
SRO OOOO TOO. 6 o.c cciceidecssedea0's i223 6 89 D 1213 3 
4300 Duncan Ave., St. Louis, Mo.... 823 6 89 F 12 13 ¢ 
Ball & Bronze “e = 2.2. 6 Oe: 13. 3 8 9 1213 E 
Barber-Colman Co., Rockford, Ill...... 5 6 FEC BA 
Oil-less B.on6..... ‘5 
ig 3 See 5 A 
806 W. Washington, Chicago, III. 
Bendix Marine Products Co...... om 5 B 
754 Lexington Ave., Brooklyn, N. Y.. a 
Black & Decker Elec. Co., Kent, O..... 4 A 
Ball and Bronze on 1, 2, 4, 8, 9...... iz 4 8 9 Cc B 
Oil-less B. on 1, 2, 4, 6, 8,9........ 2 4 6 8 9 Be a 
ire NCCE CO. oi os csi ccccsac 12 456 389 A 
2256 W. Ohio, Chicago, Ill pisses Vagis% i 456 8 9 F B 
Ball and Bronze B. on all.. 4 G 
Brown-Brockmeyer Co..... res 3 E 1213 A 
1000 Smithville Road, Dayton, ‘Ohio. os 3 F 1213 3 
i23 12:13 Cc 
3 & 12 13 D 
Detke Mieciric Co. ........6.0565- saat 10 1112 13 A 
i2th & Cranberry, Erie, Pa............ 1 3 4 Cs 9 10 11 12 13 B 
Ball & Babbitt, 9. 10, 11,12,13..... 1 3 E8 9 10 11 12 13 D 
Bronze B. on 8,9, 10, 11..... : 1 3 8 9 10 12 13 F 
Canatsey Electric Mfg. Co............ 22 6 ( 
620 Wyandotte, Kansas City, Mo..... BF: op 
Cedarburg Mfg. Co., Cedarburg, Wis. 8 2F DSB 
ee cree EC 
Contury Biecttic Co..............0..002 2123 +5 8910C 1213 A 
1806 Pine, St. Louis, Mo..... ss ae 5 6 8 9 10 {2 13 B 
Ball B.on 1, 2, 3, 8, 9, 10, 12,13.... 1 3 8 9 10 2: is: D 
Ring B. on 1, 3, 8, 9, 10, 12, 13 ce 3 8 9 10 12 13 E 
Bronze B. and Wool Yarn......... 123 8 9 10 12 13 F 





HOW TO USE THE TABLE 


If you want to know who manufactures Split Phase motors, the 
corresponding number in the key is 2, you will find that every manu- 
facturer in the table, with a 2 or a column of 2’s to the right of his 
name, offers such equipment. To find the forms he makes, see what 
letters in the right-hand column, A, B, C, etc., line up with 2's. 
Bearings specifications are listed under each manufacturer's name, for 
each type of motor. 


KEY 
TO TYPE AND SIZE 


—Frac. to 2 hp.— 

1 Condenser 

2 Split Phase 

3 Repulsion Induc- 
tion —Over 2 hp.— 


4 Universal 10 Wound Rotor 


TO FORM 


8 Polyphase A Speed Reducer 
9 Direct Current Built-in 

Totally Enclosed 
Semi-Enclosed 


Splash Proof 


QOm7mOne 


5 Synchronous 11 Synchronous Fan Cooled 

6 Shaded Pole 12 Squirrel Cage Vertical 

7 Clutch 13 Direct Current Governor-Control 
74 














Cleveland Electric Motor Co........... 1 8 10 i2DA 
5213 Chester Ave., Cleveland, O....... 1 8 10 12E B 
Ball and Bronze on all.........:«<.., 1 8 10 2 oF 
Continental Electric Co............... 3 8910 D 1213 A 
SAS POULY. DUOMO IMs Dooi6c ee iécieeseas 3 8910E 1213 B 
Ball B. on 8, 9, 10, 12, 13.... : 3 8910F 1213C 
Crise Electric — Riles sicenicvenscewes 6 BA 
Mt. Vernon, Ohio. ers 
Crocker-Wheeler Elec. Miz. ME in enn Se 1 8910 D 1213 A 
PASO TN Bess s.io:ss ea inrgncio Bina ee a eS ae 1 8910E 1213 B 
Ball, Roller and Ring B.. arg ae F8 9 10111213 C 
Delco Appliance Div. General Motors 4 6 E B 
Sales Corp., Rochester, N.Y. ...... 4 6 yr ¢ 
Ball and Composition B. on all..... 4 6 D 
Delco Products Div., General Motors. . 
oy a | eer 3 1213 A 
AE See eR SO + ee 8 i2E B 
Broase B.on 1, 2, 3,6, 8; 9, 12; 13... 123 6 8 9 243 ¢ 


Weeee me: OM 4,2. 3 Ge So Oo ck cn keke 
Pee PO Oey Bi ced 00a s.d aces 


nN 
_ 




















Diehl Mfg. Co., Elizabethport, N.J.... 1234 6 8910 1213 B 
Ball & Waste rere 1234 6789 10 12 13 C 
Ml, Se Oe Ou Ws Re BO ac ks ces iene ioe 2s 678910 12 13 D 
Ring B. on 1, 3, 6, 8, 12, 13... 8 9 1213 E 
Week 90 OPEL G oak ce ese 236 6 8 9 12 13 F 

12 A 
4 G 

Dumore Co., Dept. 107-G............ 4 9 ee 

I IN a a ircnch ais xara ara a aie Ne 8 4 9 E B 
OO ety See eee 4 G 

Electric Machinery Mfg. Co........... iD se & 

1331 Tyler, Minneapolis, Minn..... 11 F ¢ 

Electric Motor Corp.. 4 6 9 EZ iA 

Racine, Wis... . ‘mm 4 6 9 F 13 B 
Ball, Semi-Oil- “less & Wick B. on 4 4 6 9 G 13 € 

Hisctric Products Co.......55...5 62.5 oh D8 9 10 11 12 13 B 

1725 Clarkstone Rd., Cleveland, C..... F8 9 10 11 12 13 C 
Ball, Bronze & Ring B. on all. 

Electric Specialty Co., 213 South St.... 123456D8 910111213 A 

SRI, SIRs os discs aoe ware’ 6c ee 123436 89 10111213 B 
Ball and Wick B. onall............ 123456 FS @ 41.12 is < 
Wane B. on ¢, 2:3, 4,-5;°6,' 3. Sc-i:-: ais 8910111213 E 

4 9 3 CG 

Electro Dynamic Works.............. 8 9 10 1213 A 

I IN Sais sore ala eck ec ce eat ew ers 8 9 10 12 13 B 
Ball B. on 9, 10.92, 13... . 0c .ccs 8 9 10 12 13'C 
Roll. B. on 10, 12, is. SAAT Gs 8910F 12 13D 
Bronze B. on 13. 9 10 12 13 E 

Biliott Co., Ridgway, Pa. <i.< .sssseses Ete 1112 13 C 
Ball and Babbitt Bearings on all..... F 10 11 12 13 D 

Emerson Electric Mfg. Co.. veues 2 56 8&9 A 

a RS eee eer re wee Sees 8 9 10 13-33 & 
Ball B. on 1, 2, CN 5, 6, 8, 9, 12, Ss... £22 ee oS 8 9 F i213 C 
Bronze Bearings on ‘all eee ee - 

Fairbanks, Morse & Co...............-. 8 9 1213 A 

900 S. Wabash Ave., C om, iiiesss 8 12 B 
Ball he MUNCIE Sw 6! are Gan oa ord Slee aoe ye 1 8910 F 12 13 C 
Sleeve B. on 1, 3, 8, ‘9, ii. ee 8 9 10 12 13 D 

8910111213 E 

Fidelity Electric Co.. Sewlewsdarne 8 13 B 

331 N. Arch, Lancaster, Pa. pine da alae 6 234 8 10 F 12 13 C 
Ball, Waste & Wick B. on Bice! i 8 D 

perp EEG cai asiguise vex ene eee 1 5 8 11.12 BC 

2 Union, Worcester, Mass.. Le ieee 1 5 8 1112 E F 
‘Ball or other Bearings as specified sito 

Gomerel Mieettic Co..........6.0.cce. cess 123456 8910111213 A 

Schenectady, N. Y. 1234567869 Witt iz is 3 
Ball. B. onall..... Fes ag 123456789 HW 112 
Bronze B, on 1, 2 *. 3, a 5, 6, 8,9 123456789 10 11 12 13 D 
Ring B. on 8, 10, 42; 13 Seba 1 3 39 10 11 12 13 © 
Waste B. on 1, 2, 3. ‘4, Geese Eee aoe 8 9 10 11 12 13 F 
Babbitt, 1, 2, 3, 8, 9, i0, 11, iy Se 4 G 





(Continued on p. 76) 
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DELCO APPLIANCE 
SHADED POLE 
INDUCTION MOTORS 


Motor Photo is 
Actual Size 


Particularly suited for 
electric fan service up 
to and including 10” 
size. This 1/100 h.p. mo- 
tor operates on 60 cycle 
alternating current. 





Deco Appliance shaded pole induction mo- 
tors are especially built for continuous, constant- 
speed service. Available in many sizes and 
styles, they are adaptable to many uses. That’s 
why they are demanded extensively for fan 
operation, for unit heaters, ventilators, hair- 
driers, humidifiers, furnace draft boosters, ani- 
mated signs and countless other services .. . 
domestic, commercial and industrial. 


Exceptional reliability and long life are guaran- 


teed by Delco engineering that proportions all of 


the parts liberally, resulting in a completed 
assembly extraordinarily rigid and sturdy. Maxi- 





mum bearing efficiency is secured through self- 
aligning sleeve bearings fed with special non- 


gumming oil from large sealed reservoirs that 


provide adequate lubrication for thousands of 


hours. Quietness and freedom from vibration 
are furthered by spiraled rotor laminations. 


Starting and running torques are unusually high. 


Available in | 100, 1/150 and 1/250 h.p., 115-230 
volts, 60 cycle A.C., 2 and 4 pole designs, the 
diameters range from 3°%’ upwards. Full load 
speeds are from 1350 to 2800 R.P.M. while mount- 
ings are base, cradle, or flange types. 


Consult our engineers with your motor problems. 


DELCO APPLIANCE DIVISION 


GENERAL 


MOTORS SALES CORPORATION 


Rochester. New York 


JULY, 1937 














MOTORS FOR DESIGNED-IN USE 










































































































































































General Industries Co. 4 6 9 C AG Redmond Co., A. G., 1119 Stewart Ave., a. an 
Elyria, Ohio 9 B SE I er id oe me 4 6 E B 
Oil-less and Bror nze B uP OUE ORIOGB ss vin cain aw ee cear's 4.°s 9 B F 
Gilbert Co., A. C. ; j 6 E ( Reliance Eiec. & Engrg. Co.,.......... 6 C 12. 13 & 
New Haven, Conn..... pianos 4 6 I 1088 Ivanhoe Road, Cleveland, O...... 10D 1213 8B 
mee : shail ees : = 5 Ball, Roller, Bronze, Ring & Waste. . E 12 13 F 
Hamilton Beach COs. sa 4 9 E B 
Racine, Wis.. 4 9 ee Reynolds Blectric Co.,..........05+ 12 §é6 8&9 EA 
Ball and Babbitt Bearings on all 2650 W. Congress, Chicago, II. 12 5 6 8 9 F C 
aera ee rn — — Bronze, Waste and Wick........... 12 56 89 D 
Hansen Mfg. Co., Princeton, Ind..... 5 BA 
Babbitt Bearings UMNO BROCE OO. coi 5 soo c5ceseeae 6 
- - - —__—_—_—_—— —— — 340 W, Huron, Chicago, Mi 
Harnischfeger Corp.............. : 8 9 10 1213 DA Oil-iess Be arings 
4400 W. National Ave., Milwaukee... 8 9 10 1213 EB aed tse ee ee = aaa See ecamiiia 
Sleeve or Anti-Friction B. on all bs 8 9 10 12 13 FC Robbins i Myers, Inc., 123456 89 D 1213 A 
Haydon Mfg. Co.,Inc......... See 56 4 Ss Springfield, O. 123456 8 9 F 12 13 B 
Waterbury, Conn. eed Ball, Bronze, Ring, Waste and Wick. 123456 89 12 33 € 
Heinze Electric Co., Lowell, Mass... .. 4 6 9 Cs Signal Electric Mfg. Co............... e « 9 ec - 
Oil-less B. on all.. ale-bie ; 4 E Menominee, Mich.................... 4 6 9 F B 
an ae = eg ee re 
Holtzer-Cabot Electric Co. - ; i2s<45 8 9 pte A penne 
125 Amory, Boston, Mass.. . s £23 5 8 9 I Smith Mfg. Co., F. A. 6 rp Ss 
Ball, Bronze and Waste B. on all. ihechemer Y. arene P aaMbois Sete eee 6 z= ¢€ 
ries Oil-less Bearings 
Howell Electric Motors Co.. 12 5 8 9 1213 A : 
Howell, Mich..... ye eee iz3°5 8910F 12 13 B Speed Way Bits. Co... ....2.ccc. cece 4 6 9 ECA 
Ball and Bronze ey an : 123 5 8 9 10 1213 C 1828 S. 52nd Ave., Cicero, Ill... .. 
Ring B. on 1, . 10, 12 2 1 3 5 8 9 10 1213 D Oil-less B., Ball B. optional... 
Waste B. on 1° a 3, _ 8 1 5 8 10 12 E 
i : = Star Electric Motor Co................ L238 8 CIO E 1213 A 
Ideal Electric & Mfg. Co. . a 1 E8910B 1213 A Bloomfield, N. Deiiis:a baiee cats 123 8 D10 F 12 13 B 
Mansfield, Ohio. or. 0 F89 1011 12 13 ¢ a ee 
Ball, Roller, Bronze and Babbitt.... 1 8 9 10 11 12 13 D : 5 
: oo ee 08 —_ = Rates Sterling Electric Motors, Inc.,......... 1 5 $ BRR : : 
. : 2 3 5 8 10 11 12 F 
Imperial Electric Co............... 1 89 10 1213 A Telegraph Road, Los Angeles, Mics cs 8 3 
48 Ira Ave., Akron, Ohio...... 10 i 23:8 Ball & Sleeve B. on all . 123 5 8 10 1112 A _C 
Ball B. on 1, 2, 8, 9, 10, 12, 13. 2 OF 1213 °C 9 3A 
Bronze Bont, 2,8,9,10,12, 13... 2 © 1213D | G63 aeace’ Binghamion, NIY....222.2, ; 3 B 
Roll. B. on 10, 12, 13..... nm 10 12 13 E BRON NOUV loi isin ois eisai a Wise xsi : 9 13 C 
Janette Mfg. Co.. 12345 8 9 D 1213 A Sundt Engineering Co.,............... 4 6 A 
556 W. Monroe, Chicago, III. 23245 8 9 12 13 B 4252 Lincoln Ave., Chicago, a 4 6 Cc 
Ball and Bronze B. on all i2 2 4'3 8 9 F 12° %3-C Oil-less Bearings.................-- 
Kendrick & Davis Co. 4 Cz Sturtevant Co., B. F.,....... iz «& % -20) 2:13 C 
Lebanon, N. H 4 6 9 E B Hyde Park, Mass... ie a6 ee 6 12 13 D 
Ball, Bronze, Oil-less and Wick. Ball and Bronze B. on “all : 10 12 13 F 
Kimble ‘Elec tric Co.. } eae | Sunlight Electrical Co................. i323 DC 
2011 W. Hastings, Chicago, Ill........ 123 5 8910F 1213B 330 Dana Ave., Warren, Ohio......... 12 E F 
Ball Bearings on all 10 12 Cc Ball, Bronze and Oil-less beta cores Re 
— — ee inabesches —— . s - Gx U. S. Electrical Motors, Inc. 8 10 12D A 
Kingston- c onley Electric Co. 1 : 8 12 E B 900%. Siaunon Ave. Los Angeles, Cait 8 10 12E B 
North Plainfield, N. J . Seek aniaee aoe. ew 8 F ¢ B: Il and Babbitt B 8 10 12FC 
Ball or Bronze B. onall... ‘2 8 D —< ee ee See tee : 
Lee Engig & Mfz.Co.............. 4 A Valley Electric Corp.,.............. 3 8 E 12D B 
2023 W. Wisconsin Ave. ; 4 G 4221 Forest Park Blvd., St. Louis.. 3 8 iZF C 
Milwaukee, Wis. basins - athe os Ball Bearings on all. .. 
Leland Electric Co., Dayton, Ohio..... 1 2 3 8 9 E1213 A Victor Electric Products, Inc.. ey 6 EB 
Ball, Bronze or Waste B. on all 123 8 9 , 23s 712 Reading Road, ¢ incinnati, Ohio. iw 6 FC 
mr — I - SS Oe ee ae Bronze Bearings (impregnated) . 
Lincoln Electric Co... . ; 8 12 A 
12818 Coit Road, ¢ leveland, Ohio. . . 8 12 E B Wagner Electric egy RE ee ota aa 8 9 10 12 A 
Ball and Ring Bearings on all.. 8 12 6400 Plymouth Ave., Louis, Mo... £23 5 6 8 9 10 es {s. 
oe — ~ = Ball, Babbitt and Wool Yarn on all.. 2'3 8 9 11 12 13 . 
: . PUBS 0 OS, Wes Beekes ase cen ees as 5 6 8 9 12 ‘ 
Marathon Electric Mfg. Corp. i23 8 9 F DB oa , 10, wee : 
32 Island, Wausau, Wis. $23 8 ce Ring B. on 3, 10, 11, 12........---- S i E 
Ball and Bronse.B. on all... ; _ Walter Electric Mfg. Co.,........ 12DA 
Pao 7 : a 215 Cumberland, Norfolk, Va..... 12 E B 
Marble-Card Electric Co. ‘ 1 8910 D 1213 A Ball and Roller Bearings............ ae & 
Gladstone, Mich...... é eg 1 8910E 12138B -— 
Ball Bearings............ vee 1 8 10F 12 Cc Warren Telechron Co.,............... 5 6 BA 
SSS — ” ? ST NE 36 Bin rie a oe a STS SOs 
Master Electric Co.......... : 1 8910C 1213 A 7 : 
Dayton, Ohio.... ee ~ * 8910E 1213 8B Wesche Electric Ce., B. A........ 1 3 8910 12 13 B 
Ball, Babbitt and Wi Wick.. oe Ste 8910F 1213 D 1622 Vine, Cincinnati, Ohio...... 23 8910F 1213 C 
= — See == oa pS ge ree 2 3 8 9 10 12 13 D 
Minneapolis-Honeywell Regulator Co... 3 6 9 i2 DA 8 1213 E 
Brown Instrument Co. Div. FB ee ie ih eee eee ee eee 
4466 Wayne Ave., Philadelphia, Pa. Westinghouse Electric & Mfg. Co.,..... 1234 6 8910 1213 A 
Bronze Be sarings. oi iig a uaa town . TEASE PaO, Ws o ansn 6 ccenerbcce 1234 567829 Bi ws Ss 
— — — i Ball B. on all. caiegebueiceec ces 2° Swe e re ee ee eee 
Ohio Electric Mfg. Co... . 12 56 8 9 E ( Ring & Babbitt, ‘10, 12, 13. nr 1 3 5 8 9 10 11 12 13 D 
5905 Maurice Ave., Cleveland, Ohio 12 5 8 9 F D B Bronze B., on 1, 2, 5, 4, 9, 6, 7, 8,9 i 3 5 89 10 11 12 13 E 
Rall B.on 1.2.8. 8.9 . Waste B. 1, 2, 3, 4, 5, 6, 7, 8, 9. 1234567891011 12 13 F 
Sleeve B. on 1, 2, 5, 6, 8,9 4 c 
ae ed ae Woods Machine Co.,S.A.,.......... 8 12E B 
Peerless Electric Co... ier 3 8 13 A 27 Damrell, Boston, Mass............. 8 w2F C 
Warren, Ohio... seit a i2:s43 6 8 9 C- 32-33'3 DE We ON Bde ovate Seana ce 
Ball B. on 1, , 3, 8,9, 12, aS. 234 8 2 is > 
Waste B. on 1, 2, 3, 4, 5, 6, 8,9 23 1213 E Yates-American Machine Co.,......... 8 12 Cc 
Ring B. on 12, 13 ae 6 8s9 12 13 F IR I ee ei eck ew earcay «5 8 12 E 
a > herein es ore ne Ball, Bronze and Ring irvine sk sls ates 
Pioneer Gen-E-Motor simon Ree aes 4 9 E B — 
Dept. No. E-3G, 466 W. Superior, Zobell Elec. Motor Co.,.... 89 10 ee ie 
Chicago, III ere YC 94 South Ave., Garwood, N. Rs sWurn ome 8 9 10 12°13: D 
Ball, Roller, Bronze, Oil-less & Wick D Ball & Bronze B. on all 
76 
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In a spot like this a motor must be a real fire-eater. 
The temperature around the steam valve it operates 
hits 175°F. continuously. It's a pretty tough 
assignment but many motors are expected to do that 
and more, even though provision for such service 
wasn't engineered into their design. 





Anticipate similar service demands with Class B 
insulation. Rockbestos offers magnet wire, coil con- 
nection wire and motor leads insulated with the best 
heat resisting material known—asbestos— processed 
on the wire by methods developed by the only exclu- 
sive asbestos insulated wire manufacturers. 


Whether you make small appliances or heavy 
electrical equipment we can give you a wire that will 
improve your product. Write for samples. 


Rockbestos Products Corporation, 717 Nicoll St., 
New Haven, Conn. 


Ashestos 
Insulated . e , ’ 
Magnet Wire Also refer to Electrical World Buyer's 


Reference Number of Dec. 19, 1936 


ROCKBESTOS 


the wire with permanent insulation 











PROCESS TIMERS 


The Microflex Instantaneous Reset Timer provides extreme flexibility 
and uncanny accuracy in the timing of manufacturing processes. 


Convenient and accu- 
rate micrometer time 
adjustment dial. 


Pat. Nos. 1,383,533, 
1,460,707, 1,794,762 
Patents Pending. 





Cat. No. HX10 


MICROFLEX 


Trade Mark Registered 
All time adjustments on a front dial. Contacts of 
3g” diameter silver. Contacts can either open or 
close at end of time interval. Available in all 
standard voltages and frequencies and in the fol- 
lowing ranges of timing: 








Minimum Maximum Accurate Within 
2/10 second to 2 minutes 1/10 second 
2 seconds to 20 minutes 1 second 

12 seconds to 2 hours 6 seconds 

2 minutes 20 hours 1 minute 


EAGLE SIGNAL CORPORATION 


Pioneers in the Manufacture of Quality Timing De- 
vices for the Control of Manufacturing Processes. 


MOLINE ILLINOIS 
EEL ERE ERLE NES LO IIE SESS OTS 


JULY, 1937 





"=" CONTROL DEVICES 





AUTOMATIC CONTROL DEVICES FOR DESIGNED-IN USE 


APPLICATIONS include: Air Conditioning—Refrigeration—Stokers 
Furnaces, Incubators, Water Heaters, Fire Alarm and Sprinkler Units, etc 
Control types are indicated in the accompanying table by the classification column in which they appear, thus, 


Fountain and Water Systems—Domestic and Industrial Electric Heat Applicances; Ranges, Oven 


A—Thermostat D—Level-Float G—Pilot K—Damper Motor N—Masnet Valve 
B—Humidistat E—Limit H—Mercury Swing_ L—Motor Valve O—Thrustor Valve 
C—Pressure-Vacuum F ime J—Relay-Magnetic Contactor M—Solenoid Valve P—Electro-Thermal Valve 


T 
SPECIAL APPLICATIONS are_ indicated by added initial, as follows: q—Oil Burners; r—Gas Burners; s—Process Equipment; u—Unit Air Heaters; v—Machine Tools, 
Welding, etc.; w—NMotors, Bearings, Transformer and Furnace Cooling Lines, etc.; x—Electro-Hydraulic; y—Electronic 


Where valve control unit is designed for handling specific elements, numera! indicates the latter, as follows: 1—Air; 2—Gas; 3—Liquid (fuel-oil, water, brine, etc.); 4—Steam 








ACTUATING || ACTUATED | __ aon | ACTUATING || ACTUATED 











t H|) Jk N Pp ABIC D£FGHII IK] L MNO P 
Acousto-Lite Laboratories, 2920 5. Vermont Emerson Electric Mfg. Co., St. Louis, Mo E 
Ave., Los Angeles, Calif J 
Ermstat Co., 1825 Wylie, Philadelphia, Pa. 4 
Aleo Valve Co., Inc., 2628 Big Bend Blvd, 123 w 
St. Louis, Mo. D L M 4N P | Euclid Electric & Mfg. Co., 
| Chardon Road, Euclid, Ohio...... E 
Allen-Bradley Co., 1309 8. First, 
Milwaukee, Wis. C D EFG J N Fisher Governor Co., Marshalltown, Ia. D 
Almo Mfg. Co., 475 Washington, Newark, N.J H Foxboro Co., Foxboro, Mass... . . . BCD EFG 
American Automatic Elec. Sales Co Friez & Sons, Inc., Julien P., Baltimore, Md. A B EF JK} L M 
1019 W. Van Buren St., Chicago, 1 H|| J 
Fulton Sylphon Co., Knoxville, Tenn. I 
American Instrument Co., 8010 Georgia Ave 
Silver Spring, Md \ J G-M Laboratories, Inc., 1731-A Belmont Ave., 
Chicago, Til. ee J 
American Moistening Co., 260 W. Exchange 
Providence, R.I...... B General Controls Co., 1370 Harrison 123 
San Francisco, Calif. A 
Anderson Co., C. J., 212 W. Austin Ave 123 123 
Chicago, Ill. J General Electric Co., Schenectady, N. \ A 16.0 EF v Jy L 4M O 
Arrow-Hart & Hegeman Electric Co., General Electric Vapor Lamp Co., 
Hartford, Conn. D G J 887 Adams, Hoboken, N. J... H 
Automatic Products Co., 121 N. Broadw 12 23 General Fittings Co., 100 Baker, 
Milwaukee, Wis AB D I K IM 6ON OP Providence, R. I......... A 
Automatic Specialties Co., Fifth & Perry St General Sales & Products Corp., 
Dayton, Ohio Cc 45 Mohawk, Cohoes, N. Y.... ; 3M 
Automatic Switch Co., 154 Grand 123 123 Gleason-Avery, Inc., 27 Clark, Auburn, N.Y.) A JK 
New York, N. Y. J iM 4N 
Grinnell Co., Donald & Pryor Sts., 
Automatic Temperature Control Co., In Providence, R. I...... F 
34 E. Logan, Philadelphia, Pa. \ F s K!} L 
123 12 Guardian Electric Mfg. Co., 
Barber-Colman Co., Rockford, I AB EF K 4L M 1627 W. Walnut, Chicago, III F J 
Bender Warrick Corp., 131 Pierce Da H-B Instrument Co., 2518 N. Broad, 
Ave., Birmingham, Mich. Ww J Philadelphia, Pa ; \ 
Bendix Marine Products Co., Hart Mfg. Co., Hartford, Conn. A E H | J 
754 Lexington Ave., Brooklyn, N. ¥ J 
Hunt & Son, C. B., Salem, Ohio IM 
| Bishop & Babeock Mfg. Co., 4901 Hamiltor 
Ave., N. E., Cleveland, Ohio \ Cc D Hy-Lo Unit & Metals Products, Inc. 
961 8. Fair Oaks Ave., Pasadena, Calif. M 
Bock Oil Burner Corp., Madison Wi M 
| 123 Hynes Electric Heating Co., 240 Cherry, B 
Bristol Co., Waterbury, Conn 4] Philadelphia, Pa. u 
Burling Instrument Co., 241 Springfield Ave Industrial Instrument Co., 
| Newark, N. J. \ 96 E. Miller Ave., Akron, Ohio F 
Carrick Engineering Corp., Michigan City, Ind Cc H K M Jefferson Electric Co., Bellwood, III. H 
Clark Controller Co., 1146 E. 152nd = : Kurman Electric Co., 241 Lafayette, 
Cleveland, Ohio D F y New York, N. Y. J 
Columbia Burner Co., Toledo, Ohio G Lammert & Mann Co., 219 N. Wood, 23 
Chicago, Ill... .. 4N 
Continental Electric Co., Geneva, | Hs 
Leach Relay Co., 5915 Avalon Blvd., J 
Controlograph Co., 380 Canal, New Yo H J Los Angeles, Calif y 
Cook Electric Co., 2700 Southport Ave Leeds & Northrup Co., 4901 Stenton Ave., 
Chicago, Ill \ K Philadelphia, Pa.. Cc D J L 
Cutler-Hammer, Inc., 1264 St. Paul Ave Leland Electric Co., Dayton, Ohio EF H 
Milwaukee, Wis. AB CDy J L M 
Lindberg Engineering Co., 221 Union 
Detroit Lubricator Co., 5842 Trumbu 23 Park Ct., Chicago, Ill. aha A Hs | J 
Detroit, Mich. ABIC D EI H K M P 
Loesser Engineering Labs., 8 Duryea, 
Dunn, Inc., Struthers, 138 N. Juniper, Newark, N. J. ; DE H 
Philadelphia, Pa. \ F HJ 
McCorkle Co., D. H., Sixth & Bancroft Way, 
Durakool, Inc., 1055 N. Main, Elkhart, Ind H Berkeley, Calif. \ E 23P 
Eagle Signal Co., Moline, Ill. F s J McDonnell & Miller, Wrigley Bldg., 
Chicago, Ill... . ; D 
| Edison Electric Controls Div., Thomas A 
Edison, Inc., 43 Lakeside Ave West Machlett & Son, E., 220 E. 23rd St., 
| Orange, N. J. \ I J New York, N. Y.... H 
Electric Controller & Mfg. Co., 2700 1 A F s Magnatrol Valve Corp., 52 Beekman, 23 
79th St., Cleveland, Ohio W V New York, N. Y. ‘ M 
Electric Switch Corp., Mercoid Corp., 4201 Belmont Ave., 123 
Columbus, Ind. I H Chicago, IIl. a A iC D EFG Hii J | 4L N P 
Electric Valve Mfg. Co., 64 Murray Meriam Co., 1953 W. 112th St., 
New York, N. Y. M Cleveland, Ohio ; iteer ale C 
Electrimatie Corp., 2100 Indiana Ave 23 Metric Switch Laboratories, 2703 E. Atwater, 
Chicago, I M Detroit, Mich. pee Cc i 
(Continued on p. 80) 
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“THESE SWITCHES ELIMINATE TROUBLE... 
they’re sturdy and last long” 





This builder of automatic shears has greatly accelerated KON-NEC-TORS. Contact resistance never varies; 


operating speeds through the use of General Electric nor are there any parts to wear out. A clean, positive 


Mercury Switches. Maintenance is entirely eliminated. make-and-break is assured by the inherent snap-action 


To quote some of this manufacturer’s comments: ““They of the mercury. Corrosive fumes and moisture have no 


have proved to be very sturdy . . . They have a good, detrimental effect. 


long life .. . Their ability to stand heavy usage removes If you are interested in truly trouble-free perform- 


one source from which considerable trouble might be ance from electric switches write for complete informa- 


encountered if any other type switch were used.”’ tion. There’s a type and capacity to meet a multitude 


Dependable and maintenance-free service is one of of needs. General Electric Vapor Lamp Company, 887 


the outstanding characteristics of General Electric Adams Street, Hoboken, New Jersey. 


GENERAL € ELECTRIC 
VAPOR LAMP COMPANY 
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wes, CONTROL DEVICES FOR DESIGNED-IN USE 


ACTUATING || “ACTUATED 
TIABCD EFGH \\K 


Meyer Lloyd Co., 140 Harding Rd., 
Springfield, Ohio 


Midget Thermostat Inc. : 

10 Washington Pl., New York 
Milwaukee Gas Specialty Co., Milwaukee, Wis. 
Minneapolis-Honeywell Regulator Co., 


Brown Instrument Co. Div., 
4466 Wayne Ave., Philadelphia, Pa... . . 


Myers Engineering Equipment Co., 
3947 W. Pine Blvd., St Louis, Mo... 


Newark Boiler Regulator Co., Bloomfield, N. J. 
Oilgear Co., 1301 W. Bruce, Milwaukee, Wis. 


Paragon Electric Co., 1775 Old Colony Bldg., 
SI OER s o iccunamavawkenwaen 


Partlow Corp., 2 Campion Road, 
New H: artford, MMe usa shaeuse can 


PayneFurnace&SupplyCo.,BeverlyH ills, ( “alif 


Penberthy Injector Co., 1242 Holden Ave., 
SE PSs ss savadeecacsssncesee 


Penn Electric Switch Co., lahat fed... 

Perfex Controls Co., Milwaukee, Wis.. 

Philadelphia Gear Works, Erie & G Sts., 
Philadelphia, Pa. : 

Powell Co., Wm., Dr: aper & ( Soeielin Sts., 
Cincinnati, Ohio 5 

Powers Regulator Co., 2739 Greenview Ave., 
Chicago, Ill... 


Powrex Switch Co., 190 Willow, 
Waltham, Mass. 


Precision Thermometer & Nieteeiaiasiat Co., 
1434 Brandywine, Philadelphia, Pa. 


Production Instrument Co., 
1319 S. Wabash Ave., Chicago, IIl.. . 


Ranco, Inc., Columbus, Ohio 


Red Seal Controller Co., 
1024 S. Fifth, Milwaukee, Wis.... 


Refrigerating Specialties Co., 714 South 
Sacramento Blvd., Chicago, III. 


Reisner Mfg. Co., W. H., Hagerstown, Md 


Rhodes, Inc., M. H., Rockefeller Center, 
New York, N. Y. : 


Robertshaw Thermostat Co., Seaiatendl Pa 


Ross Operating Valve Co., 6488 Epworth 
Blvd., Detroit, Mich. cole 


Ruggles-Klingemann Mfg. Co., Salem, Mass 


A 
AB CD 
D 
A 
A 
AB|C D 
C 
A 
A 
A 
C 
A 
CD 


e 
EFG 


E 


F 


FG 


G 


JK 
H 
H|| JK 
H 
J 
H 
J 
J 
K 


MOTOR CONTROLLERS 


Alternating current types of motor controllers are indicated in the accompanying table by the classification 


column in which they appear, thus, 
5—Across-the-Line 


8—Tumbler or Push Button 


F—Face Plate 





L MNOP 
2P 
L M P 
3M 
2N 
3L 
2L 
L 
M 
x 
M 
1M 
L M NO 








dfhp 
DFL 9 


DF 


dh 
DL 


dfhp 
DFL 9 


dfhp 


4)DF 9 


6—Auto-Transformer 9—Capacitor L—Multi-Speed 
7—Resistance D—Drum R—Single Phase 
MOTOR OR CONTROLLERS __ 
___ STARTERS SPEED REGULATORS 
U O a 
go) 2 Io) S| 
< 6 < | sel < 
= < > eo || = 
O fl < OZ || © 
5 Bi = 23 | 2 
, mreecnee eens _ an < 
a 65 7)X|/6.7 8D RSTV) 57] 
Allen-Bradley Co., ajmowy ahjmoy 
1309 S. First, Milwaukee, Wis..... 5 6 7;X'6 7 8D)| RSTV|/ 5L7L 
Allis-Chalmers Mfg. Co., ahmo ahjy 
Condit Works, Boston, Mass...... 5 6 X! 6 $s STV 
Arrow-Hart & Hegeman Electric Co., || ajmoy y 
Hartford, CoOm........cccvesccscs 5 8 5L 
Automatic Switch Co., a 
154 Grand, New York, N. Y...... 5 RS 
Century Electric Co., 1806 Pine, a chom foj y 
St. Louis, Me og Be gece ae 56 wi Xi 6 8D RST 5L 7L 
Clark Controller Co., omw f 
1146 E. 152nd St., Cleveland, Ohio 5 6 7\X 78 ST Vij 5L 7L 
Cleveland Electric Motor Co., 
5213 Chester Ave., Cleveland, Ohio D ST 
Colt’s Patent Fire Arms seat Co., amo y 
Hartford, Conn...... oer 5 8 
Cutler-Hammer, Inc., a chom foj y 
1264 St. Paul Ave., Milwaukee, Wis. 56 w7\X! 6 8D)|}R STV}; 5L 7L 
Dunn, Inc., Struthers, a y 
138 N. Juniper, Philadelphia, Pa 5 X 8 R 
Electric Controller & Mfg. Co., a homw fo 
2700 E. 79th St., Cleveland, Ohio 5 6 7 6 D|/R ST V|) 5L 71 
Electric Machinery Mfg. Co., 
14th Ave., N. E., Minneapolis, Minn 5 6 7|X 
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T—Slip Ring c—counter-E.M.F. o—reversing 
V—Synchronous 
X—Seni- Automatic 


~ ACTUATING I ACTUATED | 
ABICD EFGH |JJk] Pye [ MNOP 


Russell Electric Co., 340 W. Huron, 


RIG: c Jaa ua aa na ae ater gexaceeed || AB D EF 1| JK M 
Shallcross Controls, Inc., 121 N. Broadway, 
SUTIN, WHA Soso 65. occa evarvenssweces CDE K) L 
Shand & Jurs Co., Berkeley, Calif.. ‘A D H 
Sigma Instruments, Inc., 
388 Trapelo Road, Belmont, Mass... ..... J 
Square D Co., 6060 Rivard, Detroit, Mich.. . Cc D J 
Spencer Thermostat Co., 34 Forest, C EFG 
Attleboro, Mass. Nee eaee ane A Ar are P 
Stat-Amatic Instrument & Appliance Co., 
ee eer are 4L 
Supreme Electric Products Co., 12 
Re TN Wa... 55 fcc cx sn dee cus A 3M 


Tagliabue Mfg. Co., C. J., Park & Nostrand 


ROE; I Pha. Resides cacs sane A |C D EFG H 


Thermador Electrical Mfg. Co., 2821 E. | 
Pico, Los Angeles, Calif.................. A | 


Thompson Clock Co., H. C., Bristol, Conn... 


Tork Clock Co., Inc., 31 South St., - | 
Mt. Vernon, N.Y F | 


Trumbull Electric Mfg. Co., Plainville, Conn. J 
1 
Ulanet Co., George, 85 Columbia, 
WOU Minn ss oxen cbsecesesee eae A 
United Electric Controls Co., 69 A St., d 
eat, WEN os 5 a cas eecdcscnese Jk To. G 
Vickers, Inc., 1400 Oakman Blvd., Ev 
SG Ns <5 nie Saw eecabaces Kage Cc x M 
Walser Automatic Timer Co., : 
Graybar Bldg. New York, N. Y......... F 
Ward Leonard Electric Co., 34 South St., : 
Mt. Vernon, N. Y....... eee ca F HJ 
Water Level Controls Co., 765 5 Hi: sede ; 
BOOS Ts Pees MOMS ono ccckecckccccn’ D GH 
Westinghouse Electric & Mfg. Co., , : 123 
East Pittsburgh, Pa... .. pect ataweet A |CDE J 4M 
Weston Electrical Instrument Corp., J 
582 Frelinghuysen Ave., Newark, N. J.... y 
White Mfg. Co., 2362 ew Ave., 
eo ee eee aa K 
Wilbin Instrument Corp., 40 E. 34th St., 
New York, N. Y.. cork K| L OP 
Wilcolator Co., 17 Nev: ec News ae N. A 


Direct current motor controls are indicated by lower case 
letters; d-drum, f-face plate; also the following: 
é—across-the-line |= m—remote control w—limit 
y—tumbler or push 
h—machine tool p—rheostat button 
j—non- reversing 


MOTOR CONTROLLERS _ 


S—Sauirrel Cage 











EuclidElotric & Mg. Co., oj. od ore 
Chardon Road, Euclid, Ohio. ..... 5 7 D)| RST | DL 
Furnas Electric Co., oj d 

MON PI WRis oko enc vonsssunies D | DL 9 


General Electric Co., 


chom foj y 
Schenectady, N. Y..... 


6 w7\X\6 8D||RSTV/| 5L7L! DFL 9 


oer 


General Radio Co., 


Cambridge, Maas.. ...4..0<cc0c8: ” 
T 7 
Hardwick,Hindle, Inc., fhp) 9 
140 Pennington, Newark, N. J...... ; 
Leland Electric Co., Dayton, Ohio....|| 5 RSTV | 
Lincoln Elec. Co., 12818 Coit Road, | 
ROWING, NO. 5 665 5s ds as 00 5 6 7 8 Vii | 
| 
Monitor Controller Co., a homw y 
51 S. Gay, Baltimore, Md........ 5 7x 8 ||RSTV}! 5L 7I 
National Electric Controller Co., fhpj 
5309 Ravenswood,Ave., Chicago, III. | T ts 9 
Ohmite Mfg. Co., | | thoi 
4843 Flournoy, Chicago, Ill....... | T i 9 
{ 
Roller-Smith Co., 2140 Woolworth a 
Bldg., New York, N. Y...... be 5 6 7| XI 6 RSTV 
Rowan Controller Co., 2313 Home- a edom d d 
wood Ave., Baltimore, Md........ 5 wi oj||R STV 
Schaefer Bros. Co., 
1059 W. 11th St., Chicago, Ill. .. y ST | pF 
Square D Company, 710 S. Third a mo y | fp 
Milwaukee, Wis................. 56 7 6 s RST || 5L7L| FL 
Trumbull Electric Mfg. Co., a hom oy | hj 
Plainville, Conn..............00. 5 7|X 8 RST | 
; en : 
Ward Leonard Electric Co., achjmowy afhjoy | j 
34 South St., Mt. Vernon, N. Y.... 5 6 7X 6 7s RST || 5L ml tLz9 
| 
Westinghouse Electric & Mfg. Co., acjdhom foj dm! 


. * d fhp 
East Pittsburgh, Pa............... 5 6 wi7iX!i 6 8D'iRST V' 5L7L \DFL. 9 
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TURBO can take it! 


Here is the test that proves the great tensile strength of TURBO Oil Tubing 


and Saturated Sleeving. Take a strand of either one of these insulating SEND FOR FULL LENGTH 


materials and pull with all your might—it stretches then resumes its normal length and true tubular 


shape. You won't break it. SAMPLES 


TURBO Oil Tubing—thoroughly impregnated, inside and out, with the best insulating varnishes, standard length strands of TURBO Oil Tubing 
then baked—has a dielectric strength of 7000 volts, resists oils, moisture, acids, friction and it burns 





and Saturated Sleeving will be sent on request 


EIGHT TIMES SLOWER than any other product of its kind. Mention inside diameter and color most in- 
terested in. All orders for Brand products, 
regardless of quantities, are shipped same day 
received. 


TURBO Saturated Sleeving rates over 2000 volts in dielectric strength. It is a heavily varnished 
woven cotton tubing of unusual toughness and resiliency and it effects appreciable savings in many 
types of apparatus. 


Re 


BEST IN INSULATION 
SINCE 1920 


268 4th Ave., New York 













in Chicago 
217 N. Desplaines St. 


Control 
of Voltage a 7 sesame eo. ; aia \ 
for 5 Kva. loads kaon ene . 

on 230-volt lines — <a Wives \ 

with Type “TH” 
TRANSTAT’ REGULATORS ne 


NEW manufacturing facilities permit us to offer Type “TH” Transtat 
Regulators for larger kva. loads. Standard single-phase units are now = yment © 
available for regulating up to 45 amperes throughout a range of . 
0 to 130 volts; also for regulating 22.5 amperes throughout a range 
of 0 to 260 volts. These units may be ganged for controlling voltage 
to three-phase loads. All types and sizes offer the features inherent 
in Amerlran commutator-type continuously variable auto-transformer 


regulators, viz.—smooth control, high efficiency, good regulation and — panesses fokaachines 

moderate cost. Send for bulletin No. 1177A. Witittay Circuits © at YEARS 
*Patent Nos. 1,993,007 and 2,014,570; other patents pending. ‘‘Transtat’’ trade- Lists FO 

mark Reg. U. S. ‘Patent Office. 


AMERICAN TRANSFORMER CO. 
177 Emmet Street Newark, N. J. 


\n corporate 


Broort \ELD, 





\ Sant Bal 
QUALITY TRANSFORMERS SINCE I9OI 
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must be tough. Manning papers are just that. They 
easily resist the pulling, pounding, and abrasion which 
so often cause failure at the end of the slot. In fact, 
frequently with Manning papers, fiber end laminations 
are unnecessary. The high dielectric strength of Man- 
ning papers is a result of a special mechanical finish- 
ing process. As these papers are 
chemically pure, they withstand 


high temperatures without becom- OTHER 
ing brittle. Send for sample sheets MANNING 
ie DISTRIBUTORS 
MANNING 300 Earl B. Beach Co 


Oliver Bidg 


Increase the Dependability 
of Your Products Witt 


To prevent ground failures, a slot insulating paper 


Highest quality non-chemical, all-rag 
paper. Extremely tough. Superior heat 
aging qualities. All sheets are given an 
over-all dielectric test at 300 volts per mil. 


MANNING B 

Highest quality non-chemical, 50% rag 
paper. Made by the same process as 
Manning 300. Unusually tough. A high 
density poper of superior quality at a 
lower price. 


vpite FOR 
wri : out 
SAMPL 


National Distributors 


INSULATION MANUFACTURERS CORP. 


565 West Washington Blvd. ge" 


tliat k lM ole 


St. Louis 
Insulation, Inc. 


2127 Pine St 


Los Angeles 


C. D. LaMoree 
1325 San Julian St 


San Francisco 
C. D. LaMoree 
1889 Mission St 


Seattle 
C. D. LaMoree 
305 First Ave., So 


Philadelphia 
Staub-Towle Co 
18 W. Chelton Ave 


Boston 
Ingalls-Cronin Co 
10 High St 





MANNING PAPERS 


1105 Leader Building 
Cleveland, Ohio 


DETROIT © MILWAUKEE * MINNEAPOLIS © PEORIA. 





Rapid change-over 
on new Duo-Matic steps 
Production up to 90 coils aday 








DUNCO Thermostats will be a distinct asset 
TUT A tu eel  AS tie la cla ae a 
formance. Their enviable service record be- 
speaks excellence of design and practical 


at Teele Rel ace eum ula) yee 


Write for literature 


STRUTHERS DUNN, INC. 


138 N. Juniper St., Phila., Pa. 


LEI bg 


THERMOSTATS 


A TYPE AND SIZE FOR EVERY REQUIREMENT 








Specifications of x-ray coil for a 5” high-tension 
transformer: 23%” long, three sections of 125, 
42,250 and 125 turns of Nos. 27, 38 and 27 enam- 
eled wire. 


The ‘‘Duo-Matic” is Universal’s new paper coil 
winder which can wind up to 28 coils at once. 
Calibration of tensions allows recording of 
settings to save change-over time. 


Two separate paper rolls. Paper automatically 
inserted. Two-piece arbor construction. Write 
for pamphlet. 


UNIVERS@2>< WINDING COMPANY 


PROVIDENCE Jane 
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IMPORTANT NEW PUBLICATIONS 


OPPORTUNITIES FOR THE ALERT USER OF MATERIALS, FINISHES, EQUIPMENT 


ELECTRICAL STEEL SHEETS 


How high quality, lamination sheets re 
duce electrical losses, improve uniform- 
ity of performance and cut fabricating 
costs. CARNEGIE-ILLINOIS STEEL Corp. 


\sk for 7-01. 
METAL FINISHES 


Easily understood specifications for metal 
lacquers in black and clear finishes that 
improve product appearance. Pierce & 
STEVENS, INc. Ask for 7-02. 


BALL BEARINGS 


\id in selecting and designing in bear- 
ings for satisfactory life and perform 
ance under all combinations of thrust and 
radial loads. New Departure. Ask for 


7-03. 
PROTECTED WIRING 


Dust-tight and explosion-proof junction 
boxes, switches and wiring devices where 
maximum protection is needed. APpPLE- 


TON Exvectrric Co. Ask for 7-04. 
SHEET STEEL 


Greater permanence and rust resistance 
combined with easy fabrication and 
welding for products made from steel 
sheets. RepusLic STEEL Corp. Ask for 
7-05. 


VARNISHED TUBING 


How high inside finish on varnished tub- 
ing speeds up production without  sac- 
rificing insulation dependability. Wo. 
Brann & Co. Ask for 7-06. 


TIME CONTROLS 


Unusual timing operations performed 
with controls using standard timing 
elements. AUTOMATIC TEMPERATURE Con 


Tro: Co. Ask tor 7-07. 
BLUE PRINTER 


Automatic machine that turns out more 


blue prints at less cost with less wear 
on tracings. PARAGON-REVOLUTE Corp. 


\sk for 7-08. 
RESISTANCE WIRE 


\id in selection of alloy and design « 


NUMBERS WANTED 

YOUR NAME 

POSITION 

COMPANY 

ADDRESS 

PRODUCTS YOU MANUFACTURE... . 
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heating elements for appliances, indus- 
trial equipment and furnaces. HoskINs 


MANUFACTURING Co. Ask for 7-09. 
PRECISION BEARINGS 


Ball and roller bearings that reduce fric 
tion and increase bearing life. McGr1 
MANUFACTURING Co. Ask for 7-10. 


BLOWER \W/HEELS 


Efficient air circulation units. Designed 
to stand rough handling without affecting 
balance. JANETTE MANUFACTURING Co. 


Ask for 7-11. 
SMALL CIRCUIT BREAKER 


Toggle switch combines accurate protec- 
tion at ratings from 50 milliamperes up 
for instantaneous or time delay action. 
HEINEMANN ELectric Co. Ask for 7-12. 


MOLDING PLASTICS 


Answers to die questions that affect per 
formance, cost, appearance and design of 
molded plastic parts. CuHicaco MoLprEp 
Propucts Corp. Ask for 7-13. 


STOKER CONTROLS 


\ssure satisfactory performance under 
all operating conditions; adaptable t 
every type of heating plant. SAmpseEt, 


Inc. Ask for 7-14. 


SOLDERING 


How to solder perfectly with electrically 
heated soldering irons. Vurcan ELE 


rric Co. Ask for 7-15. 
NEEDLE BEARINGS 


Compact, low cost, easily assembled bear 
ings that will not score shafts. Self- 
contained, no loose rollers. THe Tor- 
RINGTON Co. Ask for 7-16. 


FRICTION CLUTCHES 


Simple, compact units for power drives 
require but little pressure for operation 
CARLYLE JOHNSON MACHINE Co. Ask 


for 7-17. 
BALL BEARINGS 


Low cost bearings that reduce friction 
loss for light-duty drives. Nice Batt 
1 


hi 
BEARING Co Ask for 7-18. 


These publications are 
current offerings of 
manufacturers. The 
Editor would be pleased 
to forward requests for 
copies, by qualified 
readers, to the sources. 
Fill in the coupon and 
mail it to the Editor, 
ELECTRICAL MANU- 
FACTURING, 232 
Madison Ave., New 
York, N. Y. 


AND PARTS TO KEEP WELL-INFORMED 


RUBBER ADHESIVE 


Non-inflammable, sprayed-on adhesive 
or rubber coating gives better protection 
at lower cost. Abrasion resisting, cush 
ioning, silences noise CoLtorp, InN¢ 


Ask for 7-19. 
FINISHES 


Better finishes at lower cost by follow 
ing these methods of storing, mixing and 
reducing varnishes, enamel and lacquer. 


Hiro VARNISH Corp. Ask for 7-20. 
STANDARDIZED DRIVES 


Quiet, balanced couplings and V-belt 
pulleys for dependable small machine 
drives. ConcGress Toor & Die Co. Ask 


for 7-21. 
STOP VIBRATION 


Guaranteed solutions to vibration prob 
lems; running bearing loads reduced, 
bration and noise eliminated. VIBRATION 
ELIMINATOR Co. Ask for 7-22. 


MACHINE WIRING 


Types of rubber insulated power cable 
for trouble-free performance under 
severe service conditions and rough 
usage. GENERAL Evectric Co. Ask for 


7-23. 
FIBRE \\/ASHERS 


Permanent insulation for wires passing 
through holes in metal panels or parts. 
WILMINGTON Fipre SpecrALty Co. Ask 
for 7-24. 


ELECTRICAL SPECIALTIES 


Small electrical parts available from 
stock to simplify design problems. 


Frank W. Morse Co. Ask for 7-25. 
PLASTICS 


A guide to obtaining advantages of color, 
modern appearance and lower costs witl 
parts molded from urea plastics. Amt 
IcAN CyANnAmip Co. Ask for 7-26. 


RADIO PARTS 


Dependable small parts carried in stock 
to save time, cut cost and _ eliminate 
design expense. AMERICAN Rapro Harp 


WARE Co. Ask for 7-27. 
METAL CLEANER 


Simplified series of rapid cleaners for 


better finishes on metal surfaces at lower 
cost. E. F. Houcuton & Co. Ask for 
7-28. 


MOTOR STARTERS 


How to select the most satisfactory and 


economical starter for any standard or 


special type of motor. TRUMBULL ELE 


rric Mrce. Co. Ask for 7-29. 
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Non-Breakable 
Metal Mercury Tubes 


Made of specially processed pure 
metal—Jefferson Mercury Tubes pro- 
vide an advanced design—a rugged- 
ness never before available. The 
uniform cylindrical shape makes 
special orientation unnecessary. Being 
non-breakable they can be shipped 
in switch motions with ordinary pack- 
ing precautions. 





Furnished in capacities up to 15 
amperes at 125 volts A.C., with the 
barrel grounded or sheathed in mold- 
ed bakelite. The tubes are provided 
~— extremely flexible insulated 
eads. 


~ thousands of field installations 
have proved their reliability and 
economy. Let us send you bulletin 
371-MT—or outline your mercury 





tube requirements. JEFFERSON ELECTRIC COM- 
PANY, Bellwood (Suburb of Chicago), Illinois. 
| Canadian Factory: 535 College St., Toronto. 





MERCURY TUBES 





Here’s a Novel 
Switch 


Thirty seven of the switches 
shown to the left were installed 
in one bank for the remote 
control of motors in a mine. 


Jefferson Metal Mercury Tubes 

make and break the relay 

circuits by movement of the 

finger lever. The metal tubes 
| prevent accidental breakage, 
.| and the possibility of an open 
| are. 
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MOTOR REPAIR PRICES 


(Continued from p. 72) 





For high voltage apparatus, the average rewinding 
price is logically determined from the cost for the 
standard frame size plus a flat added cost for high 
voltage insulation. Bearing and shaft work may also 
be priced according to a simple rule based on diameter 
and length, as shown in the table. These cost-basing 
methods would lead to establishing average standard 
unit prices so that the billing price for any job would 
be simply the product of its easily measured units and 
the unit prices. 

Greatest obstacle in the way of a complete swing 
away from the job cost system is this variety of work 
coming to the average shop. Perhaps the best solution 
would be to break down each complex job into a com- 
plete series of standard operations. Basing costs on 
frame size, this would include separate items for dis- 
mounting, rewinding rotor and stator, welding squirrel 
cage rotors, reconnecting for different voltage and phase, 
new bearings and new shafts. Since the shop cost on 
all of these operations depends on the size of the 
frame, standard operation costs could be established for 
each item for each of the 26 frame sizes, as has been 
done in the accompanying table based on our cost data. 

Suggested standard prices for each major operation 
on each of the 26 frame sizes are given in the accom- 
panying table. Since these prices represent only the 
experience of a single shop, they may not, of course, be 
suitable as they stand for a nationally acceptable stand- 
ard. However, this tabulation does provide a logical 
basis for comparing shop prices and it does eliminate 
many of the variations found in collecting data based 
on ratings alone or on actual labor and material. 

It has been suggested that rewinding prices given 
in the table perhaps should also take into account the 
number, size and type of slots as well as the diameter 
and length of core. But, any schedule of prices that 
would include slot data in addition to the D?L product 
would be quite complicated. Winding costs with semi- 
closed slots and group wound mush coils actually do 
not vary greatly. Using a good group vinding ma- 
chine, the cost of group coils is but little affected by 
slot design. Inserting the coils is also about the same 
for most designs. The principal variation in cost is 
in making and inserting different quantities of slot 
cells and wedges, and this variable is relatively small 
as compared to the total cost of rewinding. 

In winding stators with open slots and individually 
insulated coils, the number of slots and coils may have 
a greater bearing on the cost of rewinding than with 
semi-closed slots. In the final analysis, however, the 
rewinding of any stator gets down to a matter of in- 
serting a certain total number of conductors into the 
slots and whether, for example, a stator has 24 slots 
with 20 conductors per slot or 48 slots with 10 con- 
ductors, the change in coil cost tends to compensate for 
change in coil insertion cost. Regardless of slot design, 
therefore, the D?L value seems to be the most simple 
and logical basing measure of a stator or rotor for 
winding costs just as for the designer it is a measure 
of possible rating. 
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"Attached is a 
Blueprint—" 





(we phrase occurs frequently in our incoming mail; it is the 
Pyar TOU MES BER Rae yor tee, Ree ete BC ltl 
from WILMINGTON VULCANIZED FIBRE that dozens of keen 
executives are making. Asa result, we are often able to repay 
them for what is, after all, but a few minutes trouble, by 
pointing out savings that may run into substantial amounts. 


May we suggest that you, too, send us blueprints or detailed 
sketch? We'll tell you frankly what we can do. And, there is 
no obligation at all. 


WILMINGTON FIBRE SPECIALTY COMPANY 


MANUFACTURERS OF GENUINE VULCANIZED ane e 
WILMINGTON, DELAWARE 











Bias Tapes that Fit Snugly 


HE exceptional elongation (stretchability ) 
_PROMPT, CERTAIN ACTION IN TOOLING UP possible with Acme Varnished Bias Tapes 
Re allows them to be fitted in snug layers around 
joints and coils—producing a smooth, flat- i 
lying job that assures maximum service and 





TELLIGENT HANDLING OF SPECIFICATIONS 








<<QNE SOURCE OF SUPPLY FOR MANY PRODUCTS salable appearance. | 
a ' P . — ; i 
© SF FICIENT PLANNING FOR GREATEST ECONOMY Acme Varnished Cambric Tapes are available | 
s in yellow or black, bias or straight, dry, tacky, | 

fe Controlled quality from steel to finished part is greasy, 14"’ width and up. Also varnished | 


ha B s sen hh 4. *s \ fe. . . . 
Gere eet te te Rays cinrand for eenere en papers and silks in all thicknesses and types. 
still more production. A modern steel mill owned and . 


operated by Barnes is capable of producing stock for almost rial sam ples when request ed. 


Wire | 
PRODUCTS ] 


COILS—MAGNET WIRE—VARNISHED INSULATIONS—CAPACITORS 
The Acme Wire Co., New Haven, Conn. 


j 
} 
t 
} 
| 


} “any requirement, every day, Large amounts are always on 
| 


| ¥ : 5 jeand for quick conversion into the kind of spring you need. 
Mee. y 
/ 





The Wallace Barnes Company . sristoL, connecticut 


DIVISION OF ASSOCIATED SPRING CORPORATION 





ISPRINGMAKERS FOR MORE THAN THREE QUARTERS OF A CENTURY 
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C ® f f f MACHINE TOOL BUILDERS 
(Continued from p. 34) 


GRAPHITE BRONZE BUSHINGS 
GIVE TROUBLE-FREE OPERATION 


@ Have 300% to 400% longer life 
Save 75% to 90% of oil and grease 


@ Filled with Randall graphite, which 


will not crack or wash out 


@ Made of the highest grade sand- 


cast phosphor bronze 
@ Have low coefficient of friction 
Require a minimum of attention 


Keep machinery free of oil satur- 


ation. 





ee” 


Oil Reservoir Graphite Bronze 
Bushings for use with reservoir 
cast in housing. Oil feeds through 
graphite plugs and grooves to 
shaft, 





Oil Reservoir Graphite Bronze Oil Reservoir Graphite Bronze 
Bushing undercut on outside Bushing with lubrication in both 
diameter to provide reservoir space bore and face of flange. For both 
in the wall of the housing. radial and thrust loads. 


Tandall GRAPHITE PRODUCTS CORP 
Dept. MEN 609 W. Loke St., Chicago, Ill. 





siderable annoyance to the users of electric motors. 
There is no definite standard established as to the 
degree of such dynamic balance and the method em- 
ployed for balancing these motors and the specification 
of such balance varies greatly. It is very essential and, 
| understand, work is under way to establish a standard 
of balancing electric motors and the degree specification 
of such a balance. 

Quite often, where frequent and instantaneous stop- 
ping of the electric motor is required, this stopping of 
the motor has to be almost instantaneous. Where 
direct current motors are used, dynamic brakes are 
working fairly satisfactory. When ac. current, how- 
ever, is employed this quick stopping of the motor is 
obtained either by mechanical brakes or by the so-called 
plugging system which for an instant reverses the motor 
and brings it thus to a stop. None of these methods 
are fully satisfactory, and a means of electrically brak- 
ing such motors similarly, in effect, to the dynamic 
brake of the de. motors is very desirable indeed. 

Variable speed motors of the de. type are supplied 
today with a maximum speed range of 4 to 1. It is 
quite frequently experienced that while this speed ratio 
is specified, it is impossible to obtain the minimum 
speed. Similarly, quite frequently it would be very 
desirable to have a speed range greater than 4 to 1. 
In foreign countries this type of motor is quite fre- 
quently used and obtainable at reasonable cost. In this 
country their price today makes its use practically 
prohibitive. For reciprocating motion, reversible mo- 
tors are frequently employed. Satisfactory results have 
been obtained for reversals up to 40 per minute on 
such installations. For short strokes, like cylindrical 
and internal grinding machines, however, this limita- 
tion of reversals limits the use of this type of equip- 
ment. 


ROGRESS of machine tools, in general, has been a 
p very rapid one. The idle times for chucking opera- 
tions on machine tools is continuously reduced, which 
requires from the electric motor a more constant load 
than in the past. Machine tools are running at con- 
siderably higher speeds today than formerly, and with 
these higher speeds the possibility of trend for vibra- 
tion is increased. It is expected today of the modern 
machine tool that it runs quietly, that it is neat in ap- 
pearance and that it gives continuous uninterrupted 
service, and finally it must produce work to a higher 
degree of accuracy than we were accustomed to in the 
past. All the running elements of such a machine tool 
must, therefore, perform functions to obtain this goal 
and therefore the electric motor must be built to a 
higher degree of accuracy than has been customary for 
ordinary industrial use. As a final development, we 
should, therefore, expect from the electrical manutac- 
turer a motor specifically applicable to machine tools 
and controlling apparatus which will insure continuous 
and satisfactory operation under their particular work- 
ing requirements. 
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Belongs on every 
busy man's desk—this free DATA 


This useful book shows, by photos and accurate B oO oO K 
diagrams, the different kinds of springs (exten- AND 
sion, compression, torsion, etc.) and gives full 
data on their characteristics and adaptability to CATALOG 
various types of service; also wire tables, gauge 

tables and decimal equivalents. There is, of 

course, a valuable screw machine parts section. 

If you have to do with product design or pur- 

chasing, this book should be on your desk. 

It's free on request. 


PECK SPRINGS 
AND SCREW MACHINE PARTS 
The Peck Spring Co. 12 Grove Ave., Plainville, Conn. 








RELIABLE RESISTORS 


ae enamel resistors fixed, tapped and 
adjustable. Many varieties are available to fulfill 
any conceivable requirement. 


Our 12 years of specialization in this field enable 
us to offer complete assistance in the handling of 
special applications. 

Literature covering resistors and rheostats gladly 
sent upon request. 


Write for further information... and remember 


the mark ) means reliable rheostats and resistors. 


HARDWICK, HINDLE e Inc. 


140 PENNINGTON ST.—NEWARK, N. J, 
JULY, 1937 





Quick action. That's the thing that buyers of 
steel have found outstanding in dealings with 
Thomas. Management, sales and operating 
activities concentrated at the mill means 
coordination that speeds service — centraliza- 
tion that assures fast information — close 
contact that makes possible a more intimate 
understanding of customer requirements. As 
we get to know you and you get to know us, 
you will value the quick personal interest that 
Thomas gives to your problems. You will find 
very definite advantages in the specialized 
production service and cooperation of the 
Thomas organization. We invite your inquiries 
for Thomastrip specifications. 


ci 


o” R Oz (e 


STRIP @ Steet 


Bright Finish—Zinc Coated 
Copper Coated—Nickel 
Coated—Brass Coated 





THE THOMAS STEEL CO. 


Warren, Ohio 


SPECIALIZED PRODUCERS OF 
COLD ROLLED STRIP STEEL 
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SKILLFUL USE OF PLASTICS 


(Continued from p. 58) 
materials, dull-and-shiny areas, decalcomanias, brand- 




































ing, labels—these are the decoration forms most widely 
used on plastic moldings. But in electric appliance work 
it is far better to strive to achieve such attractive con- 
tours or contrasts between component parts that elabo- 
rate decoration is not required. Hoover’s new One- 
Fifty cleaner, for instance, is so smoothly contoured 
and has such attractive contrasts between the shiny 
dome-shaped plastic hood and the crackle-lacquer com- 
ponents that the only decoration needed was a narrow 
chromium band below the hood on which the Hoover 
trademark is lettered. 

Where there are no components made of other ma- 
terials which can be used for contrasts, such as on a 
one-piece molded housing, contours should be arranged 
to catch and use highlights for contrast. This can be 
done by liberal use of curved surfaces, which function 
to make moldings look extra lustrous. It’s far better 
to under-do than over-do decoration on plastic parts, 
and rely on the product’s contours and the smooth 
lustrous plastic surface to make it appealing. 


SOME PRODUCT USES OF PLASTICS 


@ Thanks to its unique construction and to the lubri- 


cating action of its liquid fill, a DURAKOOL* Mer- pad Machine Wringer — Grinders, Tools and 
; ; : ; rames rille 
cury Switch requires so little operating energy that Addins, Calculating Machine Toaster Bases, Frames 
see “ even ery : ases Motor Driven Office Machi 
it virtually “takes a hint.’’ This is highly important Meter, iaiaitiaadi lila Came ne 
: Fi ; lL uct an Bases, Motor Housings Radio Cabinets 
in sensitive control instruments where the actua ing Clock, Rese Viner Cates Windshield Fan Housings 
means does not produce much power. Mixer and Whipper Parts Oil Burner Housings 
— and none Parts Range Handles, Knobs 
; . acuum eaner Housings, Refrigerator Trays, Accessories 
Equally important is the fact that a DURAKOOL Attachments a Electric Razor and Clipper 
a tal t el of less than i and is eat Grinder Fousings ases 
operates within a total trav Hair Drier Hoods Floor Polisher Housings 


not ‘‘off balance’ to cause any over-run. 





For highly responsive, positive action in switching, 


IN SPECIFYING CAST IRON 


(Continued from p. 66) 
fully controlled melts designed to produce white iron 
castings of a metastable or readily malleabilized type, 
and find their chief applications where gray cast iron 
could not be used because of its lack of ductility and 
shock resistance. 

The malleabilizing heat treatment formerly required 
about eight days, but with modern furnaces equipped 
for the close control of temperature and atmosphere it 
is possible to shorten the time to less than two days. 

In an accompanying photomicrograph there is shown 
a section of a malleable iron casting at a magnification 


specify DURAKOOL. Complete details free on request. 








—<—<— @ Durakool Switches con- 


tain no fragile glass —no ex- 


@ This angle—4°—represents the plosive hydrogen. They are of 100 diameters, polished but not etched. The black 
maximum travel necessary to throw safe, accurate and depend- 2 : . 

= Durokeo! switch “off” ond “on”. hie elie ah candies. spots represent graphite which formed during the 

malleabilizing treatment. The white area along one 

DURAKOOL, INC. side, almost free from particles of graphite, represents 

1055 NORTH MAIN STREET ELKHART, INDIANA surface material of the casting which became decarbur- 


*Trade-Mark Reg. U.S. Pat. Off. ized, in this case, during the malleabilizing process. 
While the corrosion resistance of malleable iron is 
high compared with wrought carbon steel, galvanizing 
is frequently desirable. A certain amount of embrittle- 
ment of the casting may take place during the galvan- 
; “FF i 3 izing, impairing ductility and shock resistance. For- 
PTT Ta aaa aie LAPALITY # tunately this is subject to control and care should be 


| taken to avoid embrittlement. 
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SHADED-POLE 
INDUCTION TYPE 
A. C. MOTORS 
featuring 
UNUSUALLY HIGH 
STARTING TORQUE 





sama 


Four general types available: 
Two-Pole, Four-Pole, Geared- 
Head (shown above), and 
Reversing (shown at right). 
Power ratings range from 
-0002 to .008 horsepower. 
Starting torque ratings range 
from .015 to 8.50 pound- 
inches. These motors are 
precision-made, powerful, 
rugged, and reliable. Self- 
starting. A.C. only. Send 
for complete set of Data 
Sheets. Barber-Colman 
Company, Rockford, Illinois. 


by PARR BER- COLMAN, 


TERMINAL 
PANELS 


Terminals, such as these, 
supplied mounted on panels, 
to your blue print, or 
probably standard panels 
shown in our bulletins will 
fulfill your requirements. 


Write Us Asking for 





N THE electrical industry, exacting 


be: , buyers of molded plastics make Rich- 
ne sens cae 9 ardson facilities an integral part of their 
Over 400 standard items of TERMINALS, TERMINAL PANELS, manufacturing equipment, and depend im- 
ELECTRICAL PLUGS AND SOCKETS plicitly upon this complete organization 
HOWARD B. JONES as an unfailing source of supply. 
2300 WABANSIA AVENUE CHICAGO, ILL. 





Specializing in the volume production of 
intricate, precision molded parts and prod- 
ucts, where constant accuracy and faithful 
adherence to split thousandth tolerances 
are commonplace operation, Richardson, 
largest manufacturer devoted exclusively 
to plastics, offers many profitable advan- 
tages to the electrical industry. Get all the 
facts. Literature on request. 


DON’T GUESS 


Check your R P M and F P M on 


motors, motorized machines, etc. 










Get our literature without obliga- 
tion. Just send in coupon. 


HERMAN H. STICHT & CO. 
Dep't. EM, 27 Park Place, New York, N. Y. 


Send Bulletin 505 EM in which is described this 
remarkable Speed Indicator. |! understand there is 
no obligation. 






et RCO LN 
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(IN Lal UL 


FRACTIONAL 4.P. MOTORS 


Type Q N-1—1/30 H.P. four pote, shaded coil motor; 
110-120 volts A. C.60 eyeles; full load speed 1600 R.P.M.; 
no load speed 1700 R.P.M.; grease packed bearings make 
re-lubricaling unnecessary. Also avadable for D.C. 


If you plan to motorize an old product 
or develop a new one and you require a 
fractional horse-power Universal or Shaded 
Pole motor, choose a SIGNAL motor. 
SIGNAL is a specialist in the small motor 
field. The experience gained over a period 
of 44 years of successful motor building is 
reflected in a high quality, dependable, 
priced-right' product. Prices are low 
because the complete motor is built by 
SIGNAL in the SIGNAL Factory ...... 


Send us your small motor specifications. 


SIGNAL ELECTRIC MFG. CO. 


Menominee, Michigan 
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National Electrical Manufacturers Association 


Nema News 


F. R. Fishback, President W. J. Donald, Managing Director 


OMPLETION of the membership of the National 

Adequate Wiring Executive Committee has been 
made. The committee consists of two appointees each 
to represent the National Electrical Manufacturers As- 
sociation, National Electrical Contractors Association, 
National Electrical Wholesalers Association, Interna- 
tional Association of Electrical Leagues and the Edison 
Klectric Institute. Nema members are W. E. Sprack- 
ling, vice-president, Anaconda Wire & Cable Co., and 
G. C. Thomas, Jr., vice-president and treasurer of 
Thomas & Betts Co. This committee is to organize 
the National Adequate Wiring Bureau and program. 
The objective is: to insure, through the operation of 
a broad-gauge and continuing program, adequate wir- 
ing installations for millions of American homes, in 
practical relation to the size and character of those 
homes; and, to service the home dweller with wiring 
facts so as to remove his present disadvantage as an 
uninformed consumer in the electrical market. 


F UL. WEBSTER, long active in the affairs of the 
- National Electrical Manufacturers Association and 
at present heading its advertising and publicity com- 
mittee as well as the enclosed switch section, has re- 
signed as merchandising sales manager of Cutler-Ham- 
mer, Inc., and has joined the staff of Lord & Thomas, 
advertising agency. He will be located in New York. 
Mr. Webster joined Cutler-Hammer in 1925 and has 
been successively advertising manager and merchandis- 
ing sales manager of that organization. In 1932-33 he 
was president of the National Industrial Advertisers 
Association. 


IEW publications recently issued by Nema are: 

Household Electric Refrigerator Standards (No. 
37-41) and Indicating Electricai Measuring Instru- 
ments and Instrument Transformer Standards (No. 
7-42). 


= YOKING to the future possibilities of electric range 
sales, the electric range section has appointed a 
special sales committee to make an intensive study of 
significant problems. This committee consists of 
Messrs. Reese Mills, (Westinghouse Electric & Mfg. 
Co.), D. C. Marble, (Edison General Electric Appli- 
ance Co.) and A. L. Smith, (Walker & Pratt Mfg. 
0: }. 


EVISION of the product scope definitions of Nema 

has recently been reported upon and recommenda- 
tions subject to final approval include the laminated 
phenolic products section, flexible cord and cord set 
section, fuse section and electrical measuring instru- 
ment section. 


FLECTRICAL MANUFACTURING 


A” 6h == 


Lin 


co 


G 
tio 
tin 


life 


Fine 


JUl 








et 


eg tn yo Pgs POM PLAS Pe) APs 
i Pe A ee eee ee oe wy , 


_. the trend is to 


“ANCHOR”  \ 


FLEXIBLE VARNISHED TUBING 


i @ The popularity with which these 

i products are being received is proof 

of their high quality. We have four 

xt | grades available to cover all insula- 
4 





tion requirements. 


Test samples and quotations gladly 
\ sent on request, 


| 


ANCHOR WEBBING 69, 


Pawtucket, R. I. 





TAYLOR 


@PHENOL FIBRE 






®VULCANIZED FIBRE 


Oil Capacitors @® TAYLOR INSULATION 






ae 


Any capacity, voltage 
container, mounting. 


* 


Generously propor- 
tioned for cool, con- 
tinuous operation. 


* 


Hermetically sealed. 
Positively seepage- 
proof and leakage- 
proof. 


* 


Ingenious terminal 
construction eliminates 


oil seepage. Consult us regarding your capacitor 
problems. Our engineers will gladly col- 
* laborate. Quotations and samples cheer- 


fully submitted. 
Longest trouble-proof 
life. Cheapest in the 
final analysis. 


SY, 1937 







CORPORATION 


© 70 Washington St. oie Brooklyn, N. Y. 


Taylor offers a complete insulation 
service to the modern Electrical 
Manufacturer. 


Taylor Laboratory Controlled pro- 
duction in the world’s most modern 
mill of its kind — provides positive 
uniformity of quality. 


Taylor “Planned Service” geared 
to your particular requirements — 
whether large or small, standard 
or special — insures an unfailing 
source of supply, with prompt 
deliveries permitting you to 
operate with smaller inventories. 


Ask about this unique service. 


TAYLOR FIBRE COMPANY 


NORRISTOWN, PA. 
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FOR GUARDIAN ELECTRIC CO. 
TEXTOLITE PROVIDES - - ACCURACY 


CLEAN 
PUNCHING 


UNIFORMITY 


HIGH 
DIELECTRIC 


MECHANICAL 
STRENGTH 


EXCELLENT 
FINISH 





The stepping relays, manufactured by the Guardian 
Electric Company, are dependable and fast operating. 
Naturally, they must rely on the best insulation for 
perfect performance. That is why Guardian Electric 
uses Textolite laminated, exclusively, for their discs, 
which are a fabricating achievement. They know, 
through experience, the high quality of Textolite and 
the fabricating ability of General Electric’s distribu- 
tor, General Laminated Products, Inc. 


For dependable insulation and accurate fabricating, 
specify G-E Textolite. You can secure prices and 
recommendations from the nearest distributor, listed 
below, or write Section P-897, Appliance and Mer- 


chandise Dept., General Electric Co., Bridgeport, Conn. 


GENERAL LAMINATED PRODUCTS, Inc. 


233 Spring St. 3113-3123 Carroll Ave. 
NEW YORK, N. Y. CHICAGO, ILL. 


GENERAL @3 ELECTRIC 


A 


APPLIANCE AND MERCHANDISE DEPARTMENT, GENERAL 
ELECTRIC COMPANY, BRIDGEPORT, CONNECTICUT 
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Major Events of the Month 


FRIGIDAIRE MAKES APPLIANCES 

Broadening of the manufacturing and marketing activi- 
ties of the Frigidaire Division of the General Motors 
Corp. has been announced by E. G. Biechler. Frigi- 
daire, a pioneer in the domestic electric refrigerator 
field, will offer electric ranges and electric washers in 
addition to its domestic and commercial refrigeration 
and air conditioning equipment. Complete new lines of 
both products will be made available. 

This expansion of product policy is the first major 
change in Frigidaire’s line of products since it entered 
the development and manufacture of unit type air con- 
ditioning several years ago. The announcement of 
this development follows the establishment more than 
a year ago of an appliance engineering section by 
Frigidaire to determine how it could improve on types 
now being marketed and thus achieve a logical place 
in this field. Production will, for the present, be con 
centrated in the Moraine City, Ohio plant which has 
been enlarged and rearranged at a cost in excess of 
$4,000,000. 


ENERGY OUTPUT SHOWS GAIN 

Production of electricity by the electric power and light 
industry for the week ending June 12th was 2,214,- 
166,000 kw.-hr., a 13.8 per cent gain for 1937 over the 
same week of 1936. From the report of the [Edison 
lectric Institute, this corresponds with 1,945,018,000 
kw.-hr. for the same week of the previous year and 1,- 
724,491,000 kw.-hr. in 1935. The total output for the 
four weeks ending June 12th was 8,750,617,000 kw.-hr. 
which compares with 7,783,650,000 kw.-hr. in the like 
period of 1936. 


G. E. SPONSORS MACHINE TOOL SHOW 

Leading machine tool manufacturers’ representatives 
met again last month upon three separate occasions, this 
time under the sponsorship of General Electric. “Speed 
With Accuracy” was the theme which rallied them in 
Worcester, Cincinnati and Rockford. Recent develop- 
ments in electric equipment for use on machine tools, 
exhibits of motors and control devices, and a motion 
picture of machine tools in operation proved of par- 
ticular interest. 

Tell Berna, general manager of the National Ma- 
chine Tool Builders’ Association, addressed the Cin- 
cinnati meeting. Mindful of the value to the machinery 
group of the development of the modern alternating 
current motor, standardized motor frames and im- 
proved motor control, Mr. Berna suggested some spe- 
cific opportunities for further refinements. ‘We still 
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Chace Thermostatic Bimetal 
is the active element used 
to automatically maintain 
selected heat in this new 
Westinghouse Adjust-O-Matic 
Roaster—150° to 550° heat. 
If your product calls for 
automatic control of tem- 
perature or you desire an 
automatic action at a given 
temperature—investigate 
Chace Thermostatic Bimetal. 
SHEETS — STRIPS — SHAPES 
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W.M. CHACE CO. 


1608 Beard Avenue 


- + - Detroit Mich. 





Consult COLONIAL 


For 


Correct 


KEY, W3T 


Electrical 


PORCELAINS 


Among Colonial's processes 
and finishes, you will find just 
the right porcelain for every 
electrical insulating job. 
For quality and accuracy, 
Colonial Porcelains are 
unsurpassed. 


Material—1B —standard white, 
glazed or unglazed. 


Material—1EWP— white iow 
absorption for radio, etc. 
Material — 215 — Refractory for 
heater plates, cores, etc. 


Material —15-5 — The new un- 
glazed gray. 


Material—H5D—re fractory 


tubing for enameled resistors, etc. 


Send us your blue prints and 
inquiries. Engineering help and 
prices furnished promptly by 
experienced executives. 


The COLONIAL 
INSULATOR Co. 


AKRON, OHIO 
Chicago Office, 915 W. Van Buren St. 
Telephone, Haymarket 4280 


YOUR MOTOR 
WORRIES OUR WAY / 





No motor manufacturer in America, we believe, 
has had a wider experience than Robbins & 
Myers in motorizing electrical appliances of all 
sorts. We are specialists in building motors to 
meet requirements off the beaten track—in 
bringing our engineers into contact with your 
engineers to create a motor to fit the need. 

The R & M motor pictured above is an example 
of a special job for oil-burners. Similarly we 
might show motors that we are building for 
washers, ironers, stokers, portable tools, or phon- 
ographs. All different, all individual, but having 
one common factor—R & M precision in work- 
manship and ruggedness in construction. 

We invite you to consult us. If we haven't got 
what you are looking for, we'll go a long way 
with you to find it. . . . Robbins & Myers, 
Inc., Springfield, Ohio; Brantford, Ontario. 


ROBBINS & MYERS 


C 
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Air and Liquid 
Temperatures 
Accurately 
Controlled with 
Dials for each 
Temperature 
Range 


Dials are now furnished 
with this “Diamond H” 
Thermostat covering tem- 
perature ranges from 70 
to 550 degrees. 

For Hot Air, Hot Water, 
grease and fry kettles, 
plating tanks, pre-heaters 
for commercial oil burners, 
automatic frying machines, 
there is a temperature 
rangedialforeachpurpose. 
Accurately controlled 
temperatures mean uni- 
form production, lessspoil- 
age and these ‘Diamond 
H" Thermostats provide 
this. They can be installed 
as part of equipment or in 
anearby convenient place. 
They are easily calibrated 
at the knob and will give 
long and satisfactory ser- 
vice. 

Put your control problem 
up to us. 


¥ 


This new slow break switch 
can be used on machines, 
or equipment using frac- 
tional horsepower motors 
up to 1 HP, and appli- 
ances. Provides excep- 
tional service with long 
life. 


| The HART MFG. CO. Hartford, Ct. 


DIAMOND} SWITCHES 








MAJOR EVENTS OF THE MONTH 


have to find a better way of keeping cutting oil out 
of our conduits and to protect our control against cast 
iron duct. Perhaps, too, we should give some thought 
to making our push buttons larger so that a man with 
a glove can operate them and more rugged so that a 
man who hits the button with a pair of pliers or a 
wrench will not do any particular harm. 

“There is also room for improvement in the dimen- 
sion from the bottom of motor feet to center of shaft, 
which is a dimension of very great importance to the 
machine tool builder, and which at the moment is 
only held to a tolerance of 49 in. There are quite a 
number of machine tool builders who would be very 
happy to cooperate with you in holding that dimension 
to closer tolerances, by furnishing you with machines 
upon which this can readily be done on a production 
basis.” 

Discussing the topic “Requirements of Electric 
Equipment for High Production Machine Tool Per- 
formance,” Sol Einstein, vice president and chief en- 
gineer of the Cincinnati Milling Machine Company, 
whose address is published in this issue of ELec- 
TRICAL MANUFACTURING on page 33, urged further 
and better standardization of various electrical ele- 
ments, including motors, controls and push buttons. 

Other papers delivered at the meetings, by members 
of General Electric’s staff, included the following: 
“Meeting Your Requirements for Motors” by R. S. 
Walsh; “Industrial Control to Meet Modern Machine 
lool Standards” by N. L. Hadley; “How Application 
Engineering of Electric Apparatus Can Help You Get 
Speed With Accuracy” by J. A. Jackson, W. R. King 
and J. D. Wright. 


MEETINGS AHEAD 


International Association of Electrical Inspec- 
tors. Annual meeting, northwestern and southwestern 
sections, August 23—26, Salt Lake City, Utah. F. D. 
Weber, northwestern section, P. O. Box 70, Portland, 
Ore. L. H. Gerber, southwestern section, 914 Merchants 
Exchange Bldg., San Francisco, Cal. 

Annual meeting, eastern section, September 27-20, 
Hartford, Conn. Joseph P. Rohan, Hartford Building 
Dept., Hartford, Conn. 


American Institute of Electrical Engineers. 
Pacific Coast convention, August 30-September 3, Spo- 
kane, Wash. H. H. Henline, 29 W. 39th St., New York, 
Bey, 

Great Lakes Exposition. Until September 6th, 
Cleveland, Ohio. Hill and Knowlton, Builders Exchange 
Bldg., Cleveland, Ohio. 


Illuminating Engineering Society. Annual con- 
vention, September 27-30, White Sulphur Springs, W. 
Va. A.D. Cameron, 51 Madison Ave., New York, N. Y. 


Association of Iron and Steel Engineers. Septem- 
ber 28-October 1, Chicago, Illinois. Brent Wiley, Empire 
Bldg., Pittsburgh, Pa. 
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SOMETHING NEVER BEFORE AVAILABLE! 


This caption headed a recent ad and inquiries have 
come from every conceivable kind of industry. 



















It refers to connectors and plugs showing contacts with 
a new principle so that they are compact, little larger 
than the cables to which they are attached, and in which 
each individual lead is completely insulated. 


<-> 
803SPM & /413M ai 
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Above we are illustrating a typical two-wire connector and a shielded 
plug and socket. These connectors are made in many variations and 
for practically any number of conductors required. 


We not only furnish the connectors but supply them with leads 
attached of all kinds; with overall braiding of cotton, metal, or what- 
ever you may require. 


If you have any connector problems, send them to us. 


If at the present time you are using binding posts and terminal strips 
and would prefer quickly detachable connections in their place, 
write for more information. 


We have an interesting circular which explains how we can take care 
of —— requirements without the usual high tool cost for special 
molds. 


Radio has used over a million of these ALDEN connectors for con- 
nectina loud speakers, meters and dial lights, etc. 


Write fully what you have to connect. 


Better still, send the device and state wire required and we will send 
sample mounted with connectors with the wire or cable required. 


ALDEN PRODUCTS COMPANY 


BROCKTON Dept. EM7 
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“RAYMOND MFG. CO. 


DIVISION OF ASSOCIATED SPRING CORPORATION 


CORRY, PA. 
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Illustrated: Raytheon Industrial RectsFilteR. AC input 440 
volts, 60 cycles, 3 phase. DC output 230 volts, 18 amperes. 
Tubes Raytheon CK-88. Raytheon Industrial RectiFilteRs are 
available in a wide range of sizes and capacities. 


Raytheon Industrial RectiFilteRs bring to all users of direct 
current the economy and dependability that have made recti- 
fiers the standard method of furnishing DC power for radio 
equipment, theatre sound installations, telephone systems, etc. 


RectiFilteRs have no moving parts. They cannot wear out. 
Their operation is quiet. Maintenance costs are limited to the 
occasional — and inexpensive — replacement of tubes. Their 
efficiency is higher; their first costs lower; their installation 
simpler than other equipment for changing AC to DC. 


Standard models are available for the operation of: 


Magnetic Chucks Control and Signaling Devices 
Magnetic Separators DC Office Machinery 
Magnetic Brakes DC Motors 

Chemical Equipment DC Lamps and Arcs 


New Raytheon Industrial Rectifier Tubes. Interchange- 
able with other makes of the same rating. Three standard 
sizes, 250 volt, 3, 6, and 15 ampere, full wave. Exclusive 
cathode construction insures long life. 


We can give you specific information about RectiFilteRs to meet your needs if you 
send us a description of AC power available and your DC requirements. Write 
for Bulletins DL 48-174Mand DL 48-175 M describing Raytheon RectiFilteRs 
and Raytheon Industrial Rectifier Tubes. 


RAYTHEON 


MANUFACTURING COMPANY 


Electrical Equipment Division 


WALTHAM, MASS. 
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How 


to Get Greater Stability 
of Spring Performance 








If the unfailing operation of a flat spring is 
vital to the performance of your product 
and if contact tolerances must be maintained 
within close limits—check the advantages of 
Beryllium Copper. 


This new heat treatable alloy with its unique 
range of properties is continually solving 
difficult spring problems. 


In a soft temper it can be easily punched, 
cut, bent or pressed into the desired shape. 
Through heat treatment, it attains high 
hardness and extreme endurance strength 
which permits exceptionally high working 
stresses for a non-ferrous material. This 
combination, together with high electrical 
conductivity and excellent corrosion resist- 
ance, permits a stability of performance that 
is unequalled by any other alloy. 


Write for new Bulletin D, containing **Work- 
ing Data on Flat Spring Design,”’ prepared by 
our Engineering Department to help you 
solve spring problems. 





OF PENNSYLVANIA 
READING, PENNA. 
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APPLIANCE SALES PROGRESS 


Refrigerators. Domestic household refrigerator sales 
for April totaled 311,769 units with a value of $26,- 
858,772 according to the National Electrical Manufac- 
turers Association. This compares with 276,721 units 
valued at $22,715,767 in April 1936. For the first four 
months of 1937 domestic sales were 1,027,640 units 
against 796,294 in the same period of 1936. 

Washers. Shipments of household washers during 
April were 185,328, a gain of 23.8 per cent over April 
1936 figures. A statement issued by the American 
Washing Machine Manufacturers Association showed 
total shipments of 646,009 during the first four months 
of 1937, an increase of 14.2 per cent over the corres- 
ponding months of last year, to be greater than any 
first half year in the history of the industry. House- 
hold ironers shipped in April totaled 17,992 in com- 
parison with 15,446 in April 1936. The four-month 
figure of 67,879 shipments is a 9.5 per cent increase 
over last year’s like period. 

Air Conditioners. Installed cost of air conditioning 
equipment sold in April amounted to $9,663,000 com- 
pared with $3,751,015, the April 1936 figure. This rep- 
resents an increase of 156.8 per cent, while the gain for 
the first four months of this year was 180 per cent 
($41,311,301) over last vear’s sales of $14,756,992 dur- 
ing the same months, thereby breaking all records ac- 
cording to the announcement made by the Air Condi- 
tioning Manufacturers Association. 

Machine Tools. Domestic orders for machine tools 
declined sharply during May, the index figure of 161.4 
comparing with 232.5 in April, as compiled by the Na- 
tional Machine Tool Builders Association. Orders, 
however, were still well above the May 1936 total of 
95.7. The drop in May orders is attributed in part to 
uncertainty over the labor outlook, activities of the 
Washington Administration and doubt as to what the 
price situation will be by the time deliveries can be made 
due to the large backlog of unfilled orders. 

Oil Burners. Shipments of oil burners and oil 
burner units used for domestic, commercial and indus- 
trial purposes indicated a figure of 14,682 for April as 
compared with 10,210 in April 1936. For the first 
four months of 1937 shipments were 48,212 units in 
comparison with 34,197 in 1936. 

Finishes. Sales of paint, varnish, lacquer and 
fillers totaled $44,561,902 during April, the highest 
amount since May 1929, the Department of Commerce 
reported. Total sales amounted to $142,379,609 dur- 
ing the first four months of this year compared with 
$110,105,933 during the corresponding period of 1936. 


DEVELOP A MARKET NOW 


Concentration of efforts toward the introduction of a 
new electrical standard of living for the American peo- 
ple was urged by C. E. Wilson, vice president of the 
General Electric Co. before the convention of the 
Edison Electric Institute in Chicago early last month. 


ELECTRICAL MANUFACTURING 











Fully, PROTECTED... 





FREE BOOK 


Write today for swatch book 
containing samples of 15 
different weights and types 
of Cromwell Waterproof 
Papers. 


§ ) 
SHIPPING: 
HAZARDS 





@ Cromwell Waterproof Paper is the 
safest, surest, most economical protec- 
tion against costly shipping damage to 
highly polished surfaces, delicate mech- 
anisms. It's absolutely waterproof, 
scratchproof, dustproof, rustproof, tar- 
nishproof and non-abrasive. Cromwell 
Waterproof Paper comes in rolls or 
made up into bags to your own 
specifications 


THE CROMWELL PAPER CO. 


4801-29 S. WHIPPLE ST. 
CHICAGO. ... A 


AUTOMATIC 
ELECTRIC 





47-15 PEARSON PLACE 
LONG ISLAND CITY, N. Y. 


* 








A WIDE VARIETY OF TYPES 
FOR EVERY INDUSTRIAL USE 


The Automatic Electric line of relays includes quick 
and delayed action types, sensitive and heavy duty 
types, mechanical locking types, polarized relays, etc., 
etc. Available for operation on D.C. or A.C. circuits, 
any voltage, any contact combination. 


Also stepping switches, electric counters, solenoids, 
keys and other electrical control accessories. Write for 
complete illustrated catalogs. 





HCMC UT eae eR OTT, 


1019 WEST VAN BUREN STREET 


JULY, 1937 


CHICAGO 
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STROBOSCOPE FLASHERS 


To industrial and radio engineers everywhere, the 
name ‘‘General Radio” on equipment is a guarantee 
of the highest quality. And when General Radio 
needed fractional horsepower motors to drive their 
stroboscope flasners, they chose Bodine motors as 
the very finest obtainable. 


Bodine motors are built just as well as Bodine can 
build them. Only the finest materials are used. 
Experienced craftsmen, not production line piece 
workers, assemble Bodine motors. Units are care- 
fully tested at every step in the production process. 
Bodine motors are quiet, smooth running, efficient, 
long lived, and trouble-free. All types from 1/500 
hp to 1/6 hp. Send us complete data on your 
machine for motor recommendations. Bodine Electric 


Co., 2256 W. Ohio St., Chicago, Ill. 


FRACTIONAL H. P. 


MOTORS 


ENGINEERED FOR YOUR PRODUCT 
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Here ARE EXACTLY 
THE RIGHT V-Bett Drives 
FOR YOUR PRODUCTS 





Nayron 


STANDARDIZED FRACTIONAL HORSEPOWER 


V-BELT DRIVES 


% Simply refer to the tables in our Catalog No. 115-B 
and you will find exactly the right Dayton V-Belt Drive 
for any fractional horsepower, any speed ratio, and any 
center distance. No calculation is necessary. The tables 
tell you instantly what V-Belt and Pulleys to use. 

Dayton Standardized F.H.P. V-Belt Drives are carried 
in stock for immediate shipment in any quantity. Thus, 
all the advantages of Dayton V-Belts are made con- 
veniently and economically available for household 
appliances and other small machines. 

The exclusive, patented construction of Dayton V-Belts 
gives them greater flexibility, smoothness, quietness, and 
durability. They pull better and last longer. 

It will pay you to get all the facts. Mail the coupon or 
write us promptly. And remember, there is a Dayton 
V-Belt Drive for any job, whether fractional or a thou- 
sand horsepower. 


THE DAYTON RUBBER MFG. CO., DAYTON, OHIO 


World’s Largest Manufacturers of V-Belts 
Complete Stocks for Immediate Shipment 


Also Manufacturers of Dayton Fan Belts, Dayton Red Tube Radia- 
tor Hose, and the famous Dayton Thorobred Tires and Tubes. 


THE DAYTON RUBBER MEG. CO., Dayton, Ohio. 
Send Catalog No. 115-B on Dayton Fractional Horsepower 
V-Belt Drives. 
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MAJOR EVENTS OF THE MONTH 


Mr. Wilson concluded that lowered energy rates for 
household electric service, lower prices for high grade 
appliances and devices and a wider public acceptance of 
the value of electricity had made the people ready for 
the adoption of complete electrical service in their 
homes and as an integral part of any new homes that 
they might buy. 


AMBROSE SWASEY’'S CAREER ENDS 


Internationally known as a_ scientist and inventor, 
Ambrose Swasey of Cleveland recently died at his 
summer home in Exeter, N. H. at the age of 90. Ac- 
curacy played the keynote in Dr. Swasey’s life and 
led him to design and construct remarkable astronom- 
ical instruments and machine tools. Recipient of many 
honors for outstanding work in the field of precision, 
Dr. Swasey, at the time of his death, was chairman of 
the board of the Warner & Swasey Company, which he 
and the late Worcester R. Warner formed in 1880. 


RADIO INDUSTRY MEETS 


Promotion of radio interests brought together several 
hundred members of the Radio Manufacturers’ Asso- 
ciation for committee and group meetings at their 
thirteenth annual convention in Chicago last month. 
Election of officers gave Leslie F. Muter his fourth 
term as president of the Association; other officers re- 
elected were: Arthur T. Murray of United American 
Bosch Corp., Springfield, Mass., as vice president and 
chairman of the Set Division; B. G. Erskine of Hy- 
grade Sylvania Corp., Emporium, Pa., as vice presi- 
dent and chairman of the Tube Division; Arthur Moss 
of Electrad, Inc., New York City as vice president and 
chairman of the Parts Division; Peter L. Jensen of 
Jensen Radio Mfg. Co., Chicago, Ill., as vice president 
and chairman of the Amplifier and Sound Division ; 
Fred D. Willams of International Resistance Co., 
Philadelphia, Pa., as treasurer; and Bond Geddes of 
Washington, D. C., as executive vice president. 


ENTERING NEW PRODUCT FIELDS 


Noma Electric Co., according to a statement by Presi- 
dent Henry Heiman at the annual meeting of the or- 
ganization, may soon add new items to its line or ac- 
quire other companies to diversify its activities. Noma’s 
business is almost entirely Christmas tree lamp sets at 
present. 

Auburn Automobile Co. plans production of air 
conditioning equipment at its Connersville, Indiana 
plant with shipments of a low cost unit to sell for ap- 
proximately $250. Scheduled for sometime during the 
month of June. This is in addition to those refrigerator 
cabinets, refreshment coolers and similar products now 
being made there. 
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Another Instance of Quality and Long Life 


“NOLU BEARINGS STILL IN 
GOOD CONDITION AFTER 
17 YEARS” says this user-- 


Mr. Joseph J. Fowden, of Philadelphia, writes, “I 
recently took our Bluebird washer apart to repair 
the motor and other parts, and was surprised to 
find the Nolu oilless bearings were in good con- 
dition after being in service since 1919.” This is 
just one of many proofs of the self-lubricating 
advantage of Nolu bearings. All sizes: send for 
samples and prices. 


NOLU WOOD IMPREGNATED WRINGER 
BEARINGS ARE OUR SPECIALTY 


We can furnish you with any size or shape, send 
us your sample and get our prices. 


WE MAKE THE FINEST ON THE MARKET. 


OILLESS BEARINGS 









‘MINIMUM _ UP — KEEP 


“BEST FROM ALL ANGLES~ 


Reg. U. S. PAT. OFF. 


NOLU OILLESS BEARINGS COMPANY 


12 E. Johnson St., Germantown. Philadelphia, Pa. 











That’s Whitehead, Detroit - - where 34 years 


of stamping experience assures you of 
1. QUALITY 
2. DEPENDABILITY 
3. SERVICE 


Send your blue prints for a Whitehead quotation 


Y Whitehead Stamping Co. 
1675 W. Lafayette Blvd. Detroit, Mich. 


WASHERS 
GASKETS 


AND SPECIAL SHAPES 


from paper, fibre, leather 


or special materials 
a 
Prompt quotations from samples or blueprint 


e 
SIMPLEX MANUFACTURING COMPANY 
AUBURN, NEW YORK 


Est. 1903 












JULY, 1937 









Transformers «+ Alternating-Current 
Motors * Blow-out Coils * Plating 
Generators « Solenoid and Magnet 
Winding « Direct-Current Motors + 





Arc-Welding Transformers + Gener- 
ators * Remote-Control Apparatus 


No thin-enamel insula- 
tion like this at corners. 


* Arc-Welding Generators 


@ Whether you wind with strip or wire, VEGA 
Chromoxide assures dependable insulation for high-heat 
conditions or excessive heat due to overload. VEGA 
Chromoxide has improved characteristics that mean 
trouble-free performance as far as windings are con- 
cerned. The corners of VEGA Chromoxide strip are as 
amply insulated as the flat surfaces. VEGA Chromoxide 
strip or wire offers the refractory qualities of Class B 
insulation ... operates at Class B temperature limits. 
We welcome the opportunity to cooperate with your 
engineers on any problem. Write for test samples and 
technical data. 


BRANCH OFFICES IN PRINCIPAL CITIES 


Made by AMERICAN ENAMELED MAGNET WIRE 
COMPANY, Port Huron, Michigan (Division of The 
Electric Auto-Lite Company) Manufacturers of a com- 
plete line of MAGNET wire . . . ANTENNA wire... 
ANNUNCIATOR wire... AUTOMOTIVE cable... 
BARE COPPER wire... FLEXIBLE cord... LAMP 
cord... RADIO wire ... RUBBER-COVERED wire 
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Whats New in Electrical Patents 


A complete listing of recent electrical pat- Copies of patents mentioned may be 


ents arranged for ready reference accord- obtained by sending 15 cents for each 


ing to 21 product groups. The alphabet- copy wanted to the Editor, ELECTRICAL 
ical list on the last page offers a guide to MANUFACTURING, 232 Madison 
those corporate patentees connected with Avenue, New York City. Additional 


the preceding listing by product groups. 


numbers, over five, are ten cents a copy 
Individuals, as patentees, are not included. 


Those readers seeking a more specialized 






















service 


for the coverage of patent 


subjects are invited to state their require- 


ments. 


ELECTRICAL MANUFACTUR- 


ING is able to offer a supplementary 
and individualized coverage of this 
nature at 6 cost depending upon the 
service rendered. Address the Editor. 


(A) Generation C-3 079,495 Dry Cell and D)-3 (2,081,618) Switching E-32 (2,080,241) Automatic Con- 
* Seal. Mechanism troller. 
A-1 (2,079,447) Magneto C-4 (2,079,727) Automatic Bat- D-33 (2,081,839) High-Voltage E-33 (2,080,250) Valve Circuit 
A-2 (2,079,540) Piezoelectric tery Grid Casting Machine Current-Responsive Apparatus E-34 (2,080,257) Output Reg 
Crystal Apparatus. C-5 (2,080,237) Connector 1)-34 (2,081,894) Resistance ulator for Motor Generators. 
A-3 (2.079.894) Piezoelectric C-6 (2,080,240) Battery Body. E-35 (2,080,273) Timing Sys- 
( al Holder. C-7 (2,081,435) Battery rer- D-35 (Reissue 20,380) Control tem. 
A-4 (2,080,018) Magnetic Rotor. minal Connector Device. E-36 (2,080,292) For Control 
A-5 (2,080,388) De. Generator C-8 (Design 104,708) Battery D-36 (Design 104.627) Trans ing a Movable Web. 
A-6 (2,080,678) Motor Construc Service Kit. former Casing. K-37 (2,080,411) Thermionic Os- 
C-9 (Design 104,711) Combined cillator. 
\-7. (2,081,800) Magneto-Genet Battery and Booster Case. ‘ - E-38 (2,080,416) Message Au- 
ake (E) Circuits, Systems, Apparatus thenticating System. 
A-8 (2,081,837) Generator Reg E-1 (2,078,953) Apparatus for E-39 (2,080,444) Temperature 
sence (D) Control and Regulator tadien a ee PY Rewuinto. 
A-9 (2,081,862) Piezoelectric Units E-2 (2,078,994) Demodulator t-4) (2,080,473) Loading Coil 
Motor & Generator Device E-3 (2,079,004) Regulating Rate Case. 
A-10 (Design 104,368) Magneto D-1 (2,079,081) Electrolytic Ap of Feed of Milling Machine. E-41 (2,080,502) Protective Sys- 
Generator. paratus. E-4 (2,079,064) Overvoltage tem. 

A-11 (Design 104,369) Magneto D-2 (2,079,231) Condenser Con Timer. E-42 (2,080,504) Apparatus. 
Generator. struction. E-5 (2,079,084) Convert- E-43 (2,080,511) For Locating 
A-12 (Design 104,370) Magneto- D-3 (2,079,282) Switch ing Apparatus. the Position of a Movable Body. 
Generator. D-4 (2,079,269) Insulated Re E-6 (2,079,086) Weather E-44 (2,080,575) Photoelectric 

A-13 (Design 104,371) Magneto sistance Unit. Control. Register Control. 
Generator D-5 (2,079,516) Aluminum Elec- E-7 (2,079,124) Controller for E-45 (2,080,580) Burner Control 
trode. Motor Driven Devices. Circuit Protection. 
D-6 (2,079,577) Heating Unit E-8 (2,079,157) Circulation Con- E-46 (2,080,718) Heat Control 
(8) Line, Coarduztors, Insulator Circuit Breaker. . trol for Furnaces. and Switching _Mechanism. : 
D-7 (2,079,690) Making Resis- E-9 (2.079.165) Control. E-47 (2,080,758) Automatic Ac- 
B-1 (2,078,967) Tap Clamp tance Devices. E-10 (2,079,206) Voltage Reg counting and Checking. 
B-2 (2,078,991) Pole Cable Ter- D-8 (2,079,812) Circuit Breaker ulating Equipment. E-48 (2,080,789) Measuring & 
minal D-9 (2,079,843) Transformer. E-11 (2,079,248) Ultra High Controlling Apparatus. 
B-3 (2,079,856) Cable Installa- D-10 (2,079,866) Automatic In- Frequency Megnetron Discharge E-49 (2,080,842) Slow Speed 
tion terchangeable Circuit Interrupter. Tube Circuit. Regulation of a Motor. 
B-4 (2,079,943) Insulated Con D-11 (2,079,963) Switch Clock E-12 (2,079,253) Distant Con E-50 (2,080,874) Control for 
ductor. Combination. trol Centrifugal Separating Machines. 
3-5 (2,080,226) Switch Gear. D-12 (2,080,070) Thermostati E-13 (2,079,440) Communication E-51 (2,080,903) Tension Lever 
B-6 (2,959,489) Game. Switch. System. for Stop Motions. 
B-7 (2,080,514) Conducting Sys D-13 (2,080,177) Transformer E-14 (2,079,455) Rolling Mill. E-52 (2,081,032) Motor Control. 
tem D-14 (2,080,244) Thermostatic E-15 (2.079.465) Power Svstem. E-53 (2,081,091) Burner Con- 
B-8 (2,080,743) Split Insulating Switch E-16 (2.079.466) Control. trol. 
Joint for Cables. D-15 (2,080,245) Thermostatic E-17 (2,079,488) Voltage Reg E-54 (2,081,271) Vault Protec 
" Bx (2.080.829) Toint for Cables Switch. iti tive. 
B-10 (2,081,047) Clan D-16 (2,080,306) Switch Con E-18 (2.079.49 Regulating E-55 (2,081,312) Carrier Tele- 
B-11 (2,081,263) Cable System. trol System graph. 
B-12 (2,081,384) Insulated Con D-17 (2,080,330) Program Clock E-19 (2,079,497) Control for E-56 (2,081,369) Frequency Con- 
ictor )-18 (2,080,356) Relay Regulators verter. 
B-1 (2,081,420) Conductor D-19 (2,080,390) Electrode I (2,079,500) Control Ci K-57 (2,081,377) Deleting 
B-14 (2,081,427) Communication D-20 (2,080,429) Aneroid Con cuit E-58 (2,081,425) High Fre- 
Cable denset E-21 (2,079,566) - Controlling quency Transmission. 
B-15 (2,081,508) Insulator Hav D-21 (2,080,556) Thermostatic lemperature. E-59 (2,081,572) Attenuator. 
ing High Surface Resistance Switch & Contact Structure F (2,079,625) Fire Con E-60 (2,081,577) Phase Modula 
B-16 (2,081,517) Conducting D-22 (2,080,661) Thermostati t tion. 
R ibbe as sia Or otro ac aa = 23 (2,079,636) Distribution of E-61 (2,081,633) Apparatus for 
B 17 (2,081,634) ( ord o1 a ; . _ (2,081,019) lectromag Electricity. smieaia ; Firing Explosives. 
P B-18 (2,081,091) Cable Sanu netic : Nelay : ; 5 E-24 : (2,079,637) ( hucking E-62 (2,081 650) Sanitary Liquid 
facture D-24 (2,081,068) Electrolytic Mechanism. . ; o 
B-19 (2,081,803) Oil Insulated Device E-25 (2,079,650) Hot Water . ee 
Cable D-25 (2.081.089) Connector for Susnly. Rerniatoc: E-63 (2,081,651 ) Sanitary Liquid 
B-20 (2,081,832) Insulator. Edgewise Wound Coils. *-26 (2.079.674) Recording Dispenser. a ss og 
B-21 081,880) High Tension D-26 (2,081,090) Connector for Textile Constructions. E-64 (2,081,652) Synchronizing 
Cable Edgewise Wound Coils. E-27 (2,079,685) Telegraph Ex and Speed Control. ' 
1-27 (2,081,124) Energy Con- change. E-65 (2,081,705) Detector Cir- 
trol E-28 (2,079,697) Loading Coil cult ie ‘ . 
(C) Batteries D-28 (2,081,227) Variable Re- Case. E-66 (2,081,711) High Fre 
sistance, E-29 (2.079.735) Control for quency Apparatus. 
C-1 (2,079,207) Storage Battery D-29 (2,081,269) Snap Action Milling Planers. E-67 (2,081,780) Control Cir- 
Plate Thermostatic Switch E-30 (2,080,067) Transmission. cuits 
C-2 (2,079,208) Storage Battery D-30 (2,081,376) Electrode E-31 (2,080,232 Compressor E-68 (2,081,794) For Purifying 
Plate. D-31 (2,081,405) Wave Filter Synchronizing. 






MULTI-SPEED MOTORS 


Single and polyphase A. C. for any frequency. 
2, 3, and 4 speeds. 
Good induction motor performance at all speeds, 


including strong starting torque, heavy pull-out 
torque, and steady speed with varying load. 












Unlimited combinations for special applications. 











Used for special machine tool drives, and for many 


POLYPHASE A.C. 
manufacturing processes. 


MULTI-SPEED MOTOR 


Liquids. 


VARIABLE SPEED MOTORS 


POLYPHASE SLIP RING 


50° speed reduction with secondary controllers. 
Furnished in standard construction and also for flange 
mounting or built into your machine. 


VARIABLE SPEED SINGLE PHASE 


Minimum brush and commutator wear and long life 
even at very high speeds. 


Slow speed, quiet running motors also furnished for 
ventilating fan drive. 


ELECTRIC SPECIALTY COMPANY 


213 SOUTH STREET 
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MAKERS OF 
ELECTRICAL 
PORCELAIN 
SINCE 1899. 


LAVOLAIN 
THERMOLAIN 
VITROLAIN 


erent PORCELAIN COMPANY 
moa enNe TRENTON Fa A RD :ts) bd 
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K & H SOLDERLESS TERMINAL LUGS 





Catl. For Wire Sizes 
No. 102! 8 to 4 incl. 
Send for free samples and catalog on these and other numbers 
Catl. For Wire Sizes 
No. 1015 


18 to 10 incl. 





We manufacture standard and special devices for the Electrical Trade 


KRUEGER & HUDEPOHL 
THIRD & VINE STS. CINCINNATI, OHIO 


 Iepeape 


Unequalled for motor and maintenance work 
for “knocking down” and rebuilding, for 
pounding in winding—will not break insula- 
L tion nor mar or dent parts or finish. A\lll sizes 
Sy). with weighted malleable heads that take re- 
placeable insert faces of coiled rawhide — 
true “soft hammers.” Write for circular. 










‘CHICAGO 


PEO Lee 
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* Ov erload 
“king. 
Ti 


The Industrial Trend 


mutefoat niAttuments 


4 toward 
Te \pLer 


SIZES 
TO SUIT 
EVERY 


RE QUIRE- 
MENT 





Ly Triplett 
Electrical | 
rS7/ instrument Co. 
Triplett Precision Electrical Instruments adapt 7 317 Harmon Av.,| 
lity t d d d Bluffton, Ohio 
quality to modern demands in convenience, S /Without 
appearance, economy and ruggedness. For 
example, Triplett square instruments 
shown above have scales whose read- 


" ittattont 
ae please send me 

More information on| 

S7Ne Square Instruments. | 


7 .I am al t ted in 
able lengths are the equivalent of 7 aes pec “ e a = al 
round instruments one size larger, PUR ves intaiascccusave 
viz., the 4” Sq. compares to the FAMED oo ccccsccceeccsseses | 
5” Round, etc. “City ..---.-.: 1, State... 
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“Falcon” High Temperature Muffle Furnace, manu- 
factured by H. O. Swoboda, Inc., of Pittsburgh, Pa. 


KANTHAL Holds Unique Place 
Among’ Furnace Manufacturers 
For high duty electric furnaces, Kanthal 
with its operating temperature up to 2372° 
F., has opened up new fields to makers of 
heating equipment. 

Back of Kanthal is over 55 years of skilled 
experience in wire work. 

May we have the opportunity of making 
this combination work for your benefit! 


THE C. O. JELLIFF MFG. CORP. 


SOUTHPORT, CONN. 





| ELECTRICAL @N Ite) Ack web) CONTROLS 


| Design and Product Engineers :— 


We invite you to correspond with us 
on any problem involving Electrical 

Controls built into any kind of ma- 

chine, appliance or apparatus using 
electric current for power, light, heat 
or all three. Our Engineering Depart- 
ment will help materialize your ideas 
from the stage of inception and 
blueprint... will apply to their prac- 
tical success the experience and fa- 
cilities of our 40-year specialization 
in designing and developing elec- 
trical controls. 


THE ARROW-HART & HEGEMAN ELECTRIC Co. 
HARTFORD, CONNECTICUT, U.S.A. 











LATEST ELECTRICAL PATENTS 





E-69 (2,081,799) Fluid Pressure 
Equalizing Arrangement 


E-70 (2,081,829) System of Dis 
tribution 

E-71 (2,081,844) Valve Control 

E-72 (2,081,860) Pumping Sys- 


E-73 (2,081,861) Band-Pass Fil- 


E-74 (Re-issue 20,353) Motor 
Control. 
E-75 (Re-issue 20,364) Valve 


Converting System. 


(F) Testing, Measuring and 


Instruments 
F-1 (2,078,920) Meter Casing 
F-2 (2,079,071) Current Trans- 
former & Measuring Condenser 
F-3 (2,079,103) For Recording 


Earth Current Transients. 

F-4 (2,079,204) Game Time In 
dicator. 

F-5 (2,079,472) Measuring In- 
strument 

F-6 (2,079,485) Protective At 
rangement for Instruments. 

F-7 (2.079.601) Detector for 
Combustible Gas. 

F-8 (2,079,645) Anal-sis- Method 

F-9 (2,079,900) Testing Ma- 
terials. 

F-10 (2.080.186) Tatitude & 
Longitude Meter for Ships. 

F-11 (2,080,308) Testing Con 
densers 

F-12 (2,080,446) Egg Grader. 

F-13 (2,080,613) Light Operated 
Photometer 

F-14 (2,080,825) Testing Opera 
tion of Timepieces. 

F-15 (2,081,041) Measuring Ra 
diation. 

F-16 (2,081,044) Thermoelectric 
Measuring Instrument. 

F-17 (2,081,046) Ac. Induction 
Meter. 

F-18 (2.081,074) Connection 
Used for Measuring High Resis- 
tances. 


F-19 (2,081,100) Meter Conne 
tion Block 
F-20 (2,081,101) Meter Connec- 


tion Block 

F-21 (2,081,233) Galvanometer. 

F-22 (2,081,350) For Eliminat- 
ing Low Frequencies 

*.23 (2,081,364) Measuring Sys 
tem. 

24 (2,081,367) Weighing & 
Distribution System 


F-25 (2.081.598) Recording Test- 
ing Machine 
F-26 (2.081.599) Load Control 


for Hydraulic Type Testing Ma 
chines. 
F-27 (2,081,684) Metering Sys 


tem. 

F-28 (2,081,690) Measuring & 
Comparing of Electrical Imped 
ances 

F-29 (2.081.738) Sizine Device 

F-30 (2,081,739) Sensitivity 
Meter. 


F-31 (2.081.748) Measuring Me 
chanical Forces 


(G) Electronics, Tubes 


G-1 (2,079,057) Thermionic 
Cathode 
G-2 (2.079.085) Electron Tube 


G-3 (2,079,137) Fluid Cooled 
Tube. 
G-4 (2,079,163) Flectron Gun. 


G-5 (2.079.354) Vacuum Seal. 

G-6 (2,079,362) Relav Tube. 

G-7 (2,079,477) Photoelectric 
Tube 


G-8 (2,079,809) Electron Dis- 
charge Tube. 

G-9 (2.079.884) Protected Grid. 

G-10 (2,080,098) Electron Dis- 
charge Tube. 


G-11 (2.080.235) Control Elec- 
trode for Gas-Filled Tubes. 
G-12 (2,080,284) Thermionic 


G-13 (2.080.449) Cathode Rav 

G-14 (2,080,628) Gas-Filled Dis- 
charge Tube. 

G-15 (2,080,837) Tube Base 

G-16 (2,080,913) Radio Tube 


(2,080,926) Light Sensitive 


G-18 (2,081,125) Space Dis 


G-19 (2,081,247) Discharge 
Tube. 

G-20 (2,081,344) Braun Tube. 

G-21 (2,081,415) Electron Emit- 
ter. 

G-22 (2,081,429) Electron Tube 

G-23 (2,081,708) Discharge 
Tube 

G-24 (2,081,714) Electron Dis 
cherge Device. 

G-25 (2,081,767) Indicating De 
vice. 

G-26 (2,081,864) Emissive 
Cathode. 


(H) Radio, Television, Wireless 


H-1 (2,079,134) Oscillating 
Radio Receiver. 
H-2 (2,079,205) For Determin 


ing Field Strength 

H-3 (2,079,445) Control for Ra 
dio Receivers. 

H-4 (2,079,655) Radio Receiver. 

H-5 (2,079,657) Automatic Vol- 
ume Control. 

H-6 (2,079,752) Radio Receiver 

H-7 (2,079,880) Television 
Transmission 

H-&8 (2,079,921) Variable Con- 
denser. 

H-9 (2,080,024) Filter. 

H-10 (2,080,081) Multiplex Ra 
dio Communication. 

H-11 (2,080,115) Control. 

H-12 (2,080,128) High Fre- 
quency Superheterodyne Receiver. 

H-13 (2,080,253) Radio Re 
ceiver 

H-14 (2,080,281) Communication 
System. 

H-15 (2,080,290) For Projecting 
Tuning Indicia. 

H-16 (2,080,422) Passive Hy- 
draulic Svstem. 

H-17 (2,080,539) Radio Antenna 
Retracting Mechanism. 

1-18 (2,080,554) Volume Con- 
trol. 

H-19 (2,080,560) Coupling Sys- 
tem. 

H-20 (2,080,577) Radio Fre 
quency Transmitter. 

H-21 (2,080,646) Visual Reso 
nance Indicator. 

H-22 (2,080,927) Translating for 
Television Impulses. 

H-23 (2,080,942) Apparatus for 
Television 


H-24 (2,081,135) Radio Re 


ceiver. 
H-25 (2,081,162) Antenna. 
H-26 (2,081,205) Radio Circuit 
H-27 (2,081,274) Antenna 


Structure. 

H-28 (2,081,277) Radio Re 
ceiver. 

H-29 (2.081,278) Station Scale 
for Radio Receiver Sets. 

H-30 (2,081,295) Selective Con 
trol for Radio Sets. 

H-31 (2,081,530) Wireless Direc 
tion Finding. 

H-32 (2,081,584) Tuning Sys- 
tem. 

H-33 (2,081,625) Public Address 
System 

H-34 (2,081,686) Remote Con- 
trol for Tuning. 

35 (2,081,730) Television Sys- 

tem. 

H-36 (2.081.746) Tuning Device 

H-37 (Re-issue 20,357) Tuning 
Dial. 

H-38 (Design 104,478) Radio 
Cabinet. 

H-39 (Desien 104,526) Antenna 
Coupler Housing. 


(I) Motive Power, Magnets 


I-1 (2,079,241) For Separating 
Metallic Mixtures. 

[-2 (2,079,421) Vibratory Syn- 
chronous Motor. 
3 (2,079,871) Outboard Motor. 
4 (2,080,042) Cream Separator. 
5 (2,080,371) Motor. 
6 (2.080.992) Induction Disk 
Motor. 

I-7 (2,081,354) Refrigerant Com- 
pressor. 

I-8 (2,081,411) Synchronous Mo- 
tor 

1-9 (2,081,454) Adjustable Shaft 
Motor 

I-10 (2,081,603) Motor Rotor 
Hub Assembly. 

I-11 (2,081,604) Centrifugal Cir- 
cuit Breaker. 


ELECTRICAL MANUFACTURING 
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Just off the press—complete, ac- Se ye 

curate, informative, practical. pe - 
All about Permanent Magnet 

Steels and Castings. Design Prin- 

ciples — materials — physical and 

magnetic properties—facts every 

electrical engineer needs. 


TET L ERC AC TV oes: 





OPERMANENT MAGNET STEELS 


OnlGs NICKEL STEELS 


@ENGs SPASD & CARBON TOOL STESLS 
@ EVSAT RESISTING & STAINLESS STEELS 


@SPECIAL ANALYSIS STEELS 





SIMONDS SAW & STEEL CO., 


LOCKPORT, N. Y. 


METAL STAMPING SERVICE 


& DRAWING 2B 
STAMPING <= 
gi ° FORMING it 
| Small Metal Parts \"\a ia 
in a 


a 


Eg Brass, Copper & Steel or 
PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 


LET THE MICRO SWITCH 


Solve Your > 
Out-of-Ordinary 
Electric Contact 


Problems 


For thermostat fame and ‘an con- 
trol in AIR CONDITIONING; for 
limit stops in MACHINE TOOLS; 
forswitchesinCOIN MACHINES; 
for thermostats in INCUBATORS; 
for controls in INSTRUMENTS; for 
automatic gear shifts in AUTO- 
M 









1. Inductive, Motor or Heater Loads. 
to Shaina ‘ 600 Volts. 1200 Watts. % H. P. 

ES; and in undrecs OF 92 Operates on }{)00 inch movement, 14 oz 
other places small, quick-acting pressure. 
enclosed MICRO SWITCHES are 63. Can be used in any position—vibration- 
cutting cos's and speeding up pro- : 
duction. Write for specification 
sheet and recommendations cover- 
ing MICROSWITCH applications. 
Samples supplied for trial tests. 


Up to 


resistant. 

4. 300 or more snaps per minute. Millions of 
operations. 

5. Underwriters’ Laboratories Listing. Size 
1%” x” x 1”. 


MICRO SWITCH CORPORATION 
EE STS 


G1 East Spring Street Freeport, Illinois, U. S. A. 
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BALDOR BUILDS BetterMotors.. 


BALDOR CUSTOMERS 
stick to BALDOR 


Re steady growth, pont 
through years of depression, is 
due to the dependable performance 
of Baldor Motors, fair policies and 
Tat t wed ae atl Tile fliit: Me lal:| 
re-designing, and helpful co-opera- 
tion with both large and small 
ae Ta ea meeting production 


schedules. 


BALDOR ELECTRIC COMPANY 


4300 DUNCAN AVE. - - - = = = « ST. LOUIS, MO. 


Sales and Service Offices in Principal Cities 


A BETTER MOTOR 
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Pioneer 


Molders 


to the 


Electrical 
Industry 


SERVICE 


Covering complete line of COLD MOLDED 
high heat resisting insulation 


PHENOLICS 


UREAS 


CELLULOSE ACETATE 


American 


Insulator 


Corporation 


New Freedom, Pa. 












i 
1 oe 
At 77 othe 


HERE ARE THE FEATURES: 


1.—Centrifugal action on double edge 
blades. No springs whatever. 


2. Dialed micrometer adjustment screw, 
for exact gauge, for stripping all kinds 
and sizes of wire 


3. Dise clutch and lever connected and 
under positive control of micrometer 


adjustment 


4. Reversible type switch on motor, 
with ball bearings thruout. 


5. Foot pedal and lever counter 


balanced 


6. Face plate, bushed for all sizes of 
insulation, leads wire direct to center of 
ripping blades 






Put the 


COLONIAL 
Wire 
Stripper 


To Work 


In Your Plant on 


10-DAY 
FREE TRIAL 








MANUFACTURERS all over the 
country are effecting production 
economies with the COLONIAL Wire 
Stripper. 


You can do likewise and our TRY 
BEFORE YOU BUY plan is open to 
ANY WELL RATED CONCERN. 
Without obligation, we will place a 
COLONIAL in your plant on a 10-day 
free trial. Use it and determine its worth 
in your plant. Send us your wire samples 
and specifications so we may accurately 
gauge your needs before shipping 
machine and instructions. 


Take Advantage of Free Trial Offer 
or Write for Circulars and Prices 


Also Manufacturers of E-Z HAND and BENCH TYPE Wire Strippers 


PYRAMID PRODUCTS COMPANY 


2309 So. State St. 
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LATEST ELECTRICAL PATENTS 





(J) Lighting, Lamps,’ Fixtures 


J-1 (2,079,075) Portable Electric 
Head Lamp 


] 


J-2 (2,079,153) Circuit Closer. 

J-3 (2,079,174) Shunt Device. 

J-4 (2,079,373) Device for Read 
ing X-Ray Films. 

J-5 (2,079,532) Electric Lighting 
Device 


J-6 (2,079,621) Device for Use 
in Illuminating Systems Employing 


Polarized Light. 

J-7 (2,079,801) Electric Lamp 

J-8 (2,079,955) Beacon Sunray 
Light 

J-9 (2,080,259) Light Transmit 
ting Means 

J-10 (2,080,278) Projection 
Lam 

J-11 (2,080,583) Flashlight 

] 12 (2,080,902) (Gasset us Ele ‘tric 


Discharge Metal Vapor Lamp De 
vice 


J-13 (2,080,908) Electric Gaseous 
Discharge Device 

J-14 (2,080,914) Gaseous Electric 
Discharge Lamp. 

J-15 (2,080,919) Gaseous Electric 
Discharge Device. 

J-16 (2,080,925) Electric Dis 
charge Device 

J-17 (2,081,326) Lighting Fix 
ture. 

J-18 (2,081,703) Hluminatirg De 
vice 

J-19 (2,081,776) Enclosed Arc 
Device 

J-20 (2,081,801) Incandescent 
Lamp. 

J-21 (Re-issue 20,347) Luminous 
Tube. 

22 (Design 104,365) Ceiling 


Lighting Fixture. 

J-23 (Design 104,366) Ceiling 
Lighting Fixture 

J-24 (Design 104,367) Ceiling 
Lighting Fixture 

J-25 (Design 104,383) Lightinz 
Fixture 

J-26 (Design 104,398) Lamp & 
Smoker’s Stand. 

J-27. (Design 104,401) Wall 
Bracket Lamp. 

J-28 (Design 104,412) Lamp. 

J-29 (Design 104,446) Lighting 
Unit 

J-30 (Design 104,447) Lighting 
Unit 


J-31 (Design 104,510) Flash 
light 
J-32 (Design 104,581) Tubing 


for Lamp Stands. 
J-33 (Design 104,595) Combined 
Lantern & Battery Case. 


(K) Heating, Refrigeration 


K-1 (2,079,263) Controlling Flow 
f Liquid Refrigerant into Expan 
sion System. 

K-2 (2,079,610) Metallurgical 


Induction Furnace 

K-3 (2,079,708) Drying Sponges. 

K-4 (2,079,784) Plating by Ther- 
mal Evaporation 

K-5 (2.080.221) For Heating 
Fluids 

K-6 (2,080,647) Insulating Re- 
sistor Heating Elements 

K-7 (2,080,797) Air Condition 
ing. 

K-8 (2,081,128) Automatic De- 


froster & Moisture Control for Re- 


frigerators. 


K-9 (2,081,206) Steam Boiler. 

K-10 (2,081,395) Chicken Brood- 
er. 

K-11 (2,081,479) Refrigerator 


Defrosting 


(L) Household and Portable 


Appliances 
L-1 (2,079,029) Clock. 
L-2 (2,079,117) Atomizing Fan. 
I (2,079,382) Toaster. 
L-4 (2,079,396) Cream Separa 


L-5 (2,079,405) Suction Cleaner. 

i 6 (2,079,618) Stove. 

L-7 (2,079,909) Vibrating Motor. 

L-8 (2,079,942) Folding Fan 

L-9 (2,079,946) Floor Scrubbing, 

Brushing and Polishing Machine. 
L-10 (2,080,171) Cooking Uten 


sil 

L-11 (2,080,242) Screen. 

L-12 (2,080,328) Cloth Cutting 
Machine. 


L-13 (2,080,480) Suction Clean 
e1 

L-14 (2,080,510) Suction Clean 
eT 

L-15 (2,080 521) Suction Clean 
er 

L-16 (2,080,097) Washing Ma- 
chine 

L-17 (2,080,682) Oscillating 
Laundry Iron 

L-18 (2,080,798) Air Condition- 
ing 

1-19 (2.080.800) Heating. 

L-20 (2,081,158) Beverage Dis 
penser. 

L-21 (2,081,159) Liquid Dis 
penser. 

L-22 (2,081,289) Clock. 

L-23 (2,081,450) Distress Signal 
for Clocks 

L-24 (2,081,537) Liquid Conduc 


tor Heater 

1.-25 (2,081,636) Kitchen Utility 
Device. 

L-26 (2.081.786) Vaporizer 

L-27 (Re-20,365) Portable Power 
Hammer. 

L-28 (Des. 104,344) Casing for 
Suction Cleaners. 

L-29 (Des. 104,394) Roaster 

L-30 (Des. 104,400) Fan 

L-31 (Des. 104,451) Vacuum 


Cleaner. 

L-32 (Des. 104,597) Combined 
Sign and Clock 

L-33 (Des. 104,612) Clothes 
W ringer 

L-34 (Des. 104,623) Portabl 
Power Driven Tool Unit. 

L-35 (Des. 104,658) Pedestal 
Clock. 

L-36 Des 104.709) Combined 


Sign and Clock. 


WZ) ~(M) Business Machines 


M-1 (2,078,936) Stock Quotation 
Projecting Machine. 

M-2 (2,079,337) Typewriter 

M-3 (2,079,418) Subtracting and 
Totaling Device. 

M-4 (2,079,429) Device for In 
terpreting Punched Cards 

M-5 (2,079,434) Accounting Ma 
chine. 


(N) Automotive Equipment 


N-1 (2,078,980) Starting System 
for Internal Combustion Engines 


N-2 (2,078,986) Light Ray Pro 
jector 

N-3 (2,079,016) Automobile Gov- 
ernor. 

N-4 (2,079,092) For Starting 
Motors. 


N-5 (2,079,129) Automatic Au 
tomobile Starting. 

N-6 (2,079,145) Centrifugal Con 
trol for Timers. 

N-7 (2,079,252) Controlled Pow- 
er System 

N-8 (2,079,539) Centrifugal 
Switch. 

N-9 (2,079,561) Spark Plug. 

N-10 (2,079,611) Baby’s Nursing 
Bottle Heater. 

N-11 (2,079,732) Headlight. 

N-12 (2,079,751) Motor Vehicle 
Brake Testing Device. 

N-13 (2,080,495) Spark Plug 
Cooling Device. 

.v-14 (2,080,827) Spark Plug 
Shield 

N-15 (2,080,854) Mica-Insulated 
Spark Plug. 

N-16 (2,081,055) Tank Cap 
Lock. 

N-17 (2,081,281) License Plate 
Casing and Illuminator. 

N-18 (2,081,500) Ignition. 

N-19 (2,081,501) Ignition. 

N-20 (2,081,502) Ignition. 

N-21 (2,081,503) Ignition. 

N-22 (2,081,790) Turn Indicat- 
ing System. 

N-23 (2,081,892) Automobile 
Lighting and Signal. 

N-24 (Des. 104,382) Automobile 
Antenna. 

N-25 (Des. 104,421) Stop Light 


Signal. 
(O) Railway 


O-1 (2,079,015) Railway Switch 
Controller. 

O-2 (2,079,525) Railway Track 
Circuit. 

O-3 (2,079,534) Remote Control. 
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ee > TORRINGTON Blower Wheels 
CLUE 9 Keep Pace with Progress 





ound, UP-TO-DATE engineering is back of every 
TORRINGTON Blower Wheel. Check these points. See for yourself 
why TORRINGTON Blower Wheels have attained a nation-wide reputa- 
tion for thoroughly modern design—superior quality—full dependability. 
e Smoother, uieter operation. ® Rugged, non-rusting, non-resonant con- 
Struction. © Lighter weight, lower starting torque. @ Less power con- 
sumption. @® Every wheel hand inspected and statically balanced. 


Write for catalog with ratings for all sizes of wheels and table of di- 
mensions for housing scrolls. 


UU TAC Batata eae 
TORRINGTON 


FANS AND 
BLOWER WHEELS 









HEAT REFLECTING “ELEMITE” INSURES 
THE LIFE OF THE HEATING ELEMENT 


ee: ges Gatien 
withste sh Deyo) y) pc ae 

ermal Rn Ree is 
Shock. Any fe mates fur- 


h ‘shed 
Size Any Caan lass —— 


Samples for 


THE LOUTHAN MANUFACTURING CO. 
Ceramic Specialists Since 1901 
EAST LIVERPOOL, OHIO, U. S. A. 


We offer the manufacturer and 

B user of slow speed machines, 

> a quality line of Speed Re- 
yh ) ducers consisting df: 

. 16 TYPES—foot, flange, foot and 

; flange mountings—worm, helical, 

multispur and planetary gears — 

1/50 to 7% H. P. sizes — speeds .28 

_ to 1150 R. P.M. Made by a company 

which has built geared apparatus since 1909. 

ROTARY CONVERTERS - - BLOWER WHEELS - - 

MOTORS - - GENERATORS. Send Requirements. 


JANETTE MFG. CO.,554 Monroe St., CHICAGO 





JULY, 1937 


WINSTED 


ENAMELED MAGNET WIRE 


A product, resulting from many years of re- 
search in the field of fine wire manufacture, that 
meets the most rigid requirements of radio and 
ignition coils. A new coating method gives a 
smooth, permanently-adherent enamelling, and 
mercury-process tests guarantee perfect uni- 
formity. Great flexibility and tensile strength 
assure perfect laying, even at high winding 
speeds. If you want reduction in coil dimen- 
sions without sacrificing electrical values, or 
seek a uniform, leakproof wire that will deliver 
extra years of service, this Hudson Wire 
product is the answer. 


an Also manufacturers of high grade 
quiet cotton and silk covered wires, cotton 
< and silk coverings over enamel coated 
wires, and all constructions of Litz 

Wh gunn wires. A variety of coverings made 


wre? to customers’ specifications, or to 


requirements determined by our en- 
gineers. Complete design and en- 


oo gineering facilities are at your disposal; 


details and quotations on request. 


CONNECTICUT 
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HIGH HEAT 
= q 2 MICA PLATE 


Y-26 will insure a “’Trouble-Free” Insulation Career for Your Product 


—as it has done for many types of Nationally known electrical 
appliances. 


Designed to meet every exacting high heat insulation requirement, 
Y-26 is the equivalent of Natural Mica in every respect—Electrically 
—Thermally—Mechanically. 


Its advantages lie in its availability in Large Sizes at Low Cost, 


compared with the limited size and exceedingly high cost of Natural 
Mica. 


Y-26 is obtainable in any 
thickness, in standard sheets 
31” x 34” in cut or punched 
pieces of any size or shape 
or in tubular form. 


Write Today for 
Attractive New 
Illustrated Mica 
Catalog on Y-26 
and other Nem- 
coite Mica Prod- 
ucts. 


Experimental 
sheets or tubes 
furnished on re- 
quest without ob- 
ligation. 





NEW ENGLAND MICA COMPANY 


INCORPORATED 
WALTHAM MASSACHUSETTS 
















We Wish to Announce to 


RADIO and DESIGN 
ENGINEERS 


that we have developed a 
reversible motor that will 
meet your most exact- 
ing specifications. 


Designed in accordance with Underwriters’ requirements, this 
motor incorporates features found in no other motors of its type. 
Reversal is easily accomplished by a simple control switch in 
a low power circuit. 


Long and trouble-free life is assured by use of perfectly 
straight shafts, centerless ground to production tolerances of 
.00025 inch, journaled in graphited bronze bearings sur- 
rounded by a large oil reservoir. 


Both unidirectional and reversible styles are immediately avail- 
able from stock. 


Quotations on motors in quantity lots wi!l be made on inquiry to 


THE ALLIANCE MFG. COMPANY 


ALLIANCE OHIO 
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LATEST ELECTRICAL PATENTS 





O-4 (2,080,022) Control and In- 
dication of Railway Switches. 

O-5 (2,080,053) Car Retarder 
Control Apparatus and Testing. 

O-6 (2,080,069) Track Circuit. 

O-7 (2,080,801) Railway Signal- 
ing. 

O-8 (2,080,806) Railway Signal- 
ing. 

O-9 (2,080,807) Railway Traffic 
Control. 

O-10 (2,080,960) Dining Car I 
lumination and Ventilation. 

O-11 (2,081,453) Railway Brake 
System. 

O-12 (2,081,459) Magnetic Shoe 
Brake. 

O-13 (2,081,555) Railway Track 
Shunting Apparatus. 


(P) Signaling, Signs, Advertising 


P-1 (2,079,230) Illum‘nated Sign 

P-2 (2,079,612) Depth Measure 
ment. 

P-3 (2,079,620) Direction Find 


P-4 (2,079,707) Luminous Sign. 

P-5 (2,079,714) Illuminated Sign. 

P-6 (2,079,828) Traffic Control. 

P-7 (2,080,679) Luminous Tube 
Sign 

P-8 (2,080,808) Hluminated Di- 
rectory Cabinet. 


P-9 (2,080,985) Stroboscopic 
Sign. 
P-10 (2,080,991) Warning Sign. 


P-11 (2,081,014) Circuit Control- 
ling Device 

P-12 (2,081,035) Signaling or In- 
dicating Apparatus. 

P-13 (2,081,134) Aeronautical 


P-14 (2,081,264) News and Ad- 
vertisement Exhibitine. 

P-15 (2,081,265) News and Ad 
verticement Exhibiting. 

P-16 (2,081,413) For Effecting 
Remote Indications. 

P-17 (2,081,414) Telemetric 
Transmitter. 

P-18 (2,081,619) Sond  Pro- 
ducer. 

P-19 (2,081,744) Signal. 

P-20 (Des. 104,518) Traffic Sie- 
nal for Graduating Transit-Periods. 

P-21 (Des. 104,569) Sign. 

P-22 (Des. 104,570) Sign. 

P-23 (Des. 104,628) Combined 
Lamp and Horn. 

P-24 (Des. 194,629) Combined 
Lamp and Horn. 


(Q) Recording, Reproduction 


O-1 (2,078,928) Stylus Arm 
Switch. 

Q-2 (2.079.115) For Pecording 
Sound Photo-acoustically on Cine- 
matograph Film 

Q-3 (2,079,223) Sound Motion 
Picture 

Q-4 (2,079,515) Transcribing Ap- 
paratus., 

©-5 (2,079,537) Photoelectric 
Sound 

O-6 (2,079,572) For Pecording 
Sound on the Edge of Film. 

Q-7 (2,079,906) Light Valve 
Regulation 

O-8 (2.079.959) eliminating 
Background Noise in Recording 
Sound. 

O-9 (2.079.960) Combined Print- 
ing and Recording Machine 

QO-10 (2,080,046) Film Splicing. 


0-11 (2.080.055) Photometric 
Apparatus. 

O-12 (2.089.274) Camera 

0-13 (2,080,581) Volume Con- 
trol 

0-14 (2.081.015) Automatic 


Change-Over 

Q-15 (2,081,752) Comb'ned Ra- 
dio Receiver and Talking Machine 

O-16 (2.081.783) Flash Lamp 
Synchronizine Device 

O.17 (2,081.885) Selectively Re- 
producing and Automatically Re- 
peating Sound Record. 

Q-18 (Des. 104,480) Projector. 

0-19 (Des. 104,497) Pedestal for 
Motion Picture Machines. 

-20 (Des. 104,690) Photogray h- 
ic Projector. 


(R) Processing, Plating, Welding 


R-1 (2,078,964) Welding. 


R-2 (2,079,042) For Welding of 
Side-Members ef Vehicle Frames. 

R-3 (2,079,265) Welding. 

R-4 (2,079,310) For Producing 
Printing Plates by Arcs. 

R-5 (2,079,479) Welding Rod. 

R-6 (2,079,480) Welding Rod. 

R-7 (2,079,481) Leaded Phos- 
phor-Bronze Welding Rod. 

R-8 (2,079,482) Welding Rod. 

R-9 (2,079,483) Welding Rod. 

R-10 (2,079,484) Welding Rod. 

R-11 (2,079,750) For Voltoliza 
tion. 

R-12 (2,079,842) Electroplating 
Bath Composition. 

R-13 (2,079,857) Welding. 

R-14 (2,079,916) Welding. 

R-15 (2,079,950) Water Purifier. 

R-16 (2,079,956) Automatic 
Welding Head. 

R-17 (2,079,970) For Photo-ele« 
tric Engraving. 

R-18 (2,080,234) Anode for Ele 
troplating by Hand. 

R-19 (2,080,380) Circuit System 
for Instantaneous Spot Welding. 

R-20 (2,080,381) For Instantane 
ous Spot Welding. 

R-21 (2,080,494) For Coating 
Strands. 

R-22 (2,080,506) For Electro 
plating Articles. 

R-23 (2,080,791) Electrode Hold 
er. 

R-24 (2,081,395) Chicken Brood- 
er. 

R-25 (2,081,551) Electro-process 
ing Machine. 

R-26 (2,081,772) For Purificat‘on 
of Gases. 

R-27 (2,081,787) Electrolytic 
Process for Production of Chromic 
Acid and Caustic Alkali. 

R-28 (Re-20,348) Welding Ma 
chine. 

R-29 (Re-20,349) Treatment of 
Metals by Electro-Magnetic Forces 


(S) Health and Hygiene 


S-1 (2,079,151) Motor for 
Razors. 

S-2 (2,079,294) Shaving Ma 
chine. 


S-3 (2,079,994) Vibratory Ther- 
apeutic Device. 

S-4 (2,080,200) Hair Clipper. 

S-5 (2,080,844) Diagnostic In 
strument. 

S-6 (2,081,034) Hair and Scalp 
Treating Apparatus. 

S-7 (2,081,129) Dry Shaver. 

S-8 (2,081,366) Shaving Imple 
ment. 

S-9 (2,081,565) Hair Dryer. 

S-10 (2,081,694) Shaver. 

S-11 (2,081,789) X-Ray Tube 
Having Rotary Anode. 

S-12 (Des. 104,491) Manicuring 
Machine. 

S-13 (Des. 104,613) Electrother 
apeutic Apparatus Cabinet. 

S-14 (Des. 104,614) Combined 
X-Ray Tube and Transformer Case 
and Bracket. 

S-15 (Des. 104,643) Therapeut'c 
Apparatus Cabinet. 


(T) Toys, Amusement Devices 


T-1 (2,079,251) Toy Railway 
Switch-Throwing Mechanism. 

T-2 (2,080,231) Tell-Tale Device. 

T-3 (2,081,020) Educational Skil 
Game. 


(U) Switches,"Fuses, Wiring 
evices 

U-1 (2,079,003) Switch Device 

U-2 (2,079,047) Housed Ty re of 
Repeating Drop-Out Fuse. 

U-3 (2,079,097) Fuse and Fuse 
Terminals. 
U-4 (2,079,214) Indicating Fuse 
U-5 (2,079,234) Connecter and 
Receptacle. 

U-6 (2,079,274) Flexib!e Conduit 
for Wires. 
7 (2,079,286) Safety Switch. 
8 (2,079,462) Fuse Plug. 
(2,079,800) Lamp Socket. 
10 (2,080,178) Circuit Break- 


U-11 (2,080,247) Outlet. 
U-12 (2,080,611) Circuit Break 


U-13 (2,080,612) Circuit Break- 
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LOOK INTO 
THE FUTURE 


... with E. T. L. Tests 









@ No “Fourth Dimensional Brain” or 
“Second Sight” hides behind the red 
brick walls of Electrical Testing Labora- 
tories. 


But we can give you the FACTS con- 


cerning quality and performance of your 


products, new or old, which will help you 
foretell their future. 

Electrical Testing Laboratories is an 
organization which develops FACTS by 
test. It will provide you with test data on 
the strength, safety, durability, efficiency, 
performance and general suitability 
of any product which you submit. You 
may bring a single piece of equipment for 
examination or arrange for a year of field 
study and research. And because E. T. L. 
is an independent corporation, you will be 
sure toobtain a report which is confidential. 

Manufacturers availed themselves of 
this service 3076 times last year. May 
we help you? 


40 Years of Service 
to the Electrical Industry 


ELECTRICAL TESTING LABORATORIES 


80th Street and 


East End Avenue 
New York N. Y. 
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A HARD sind Cok 


Sixty years experience doing the impossible 

-pioneering in producing molded plastics of 
greater beauty and utility have earned for 
the Auburn Button Works a reputation 
second to none, for accomplishment in the 
face of difficulties. 


Whatever your “hard nut” problem, whether 
it is one of design or of unusually close 
tolerances, the Molded Plastic division of 
Auburn Button Works can do it better, more 
economically. 


Established 1876 
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BLUEPRINTS... 


NORTO 


today ’s sales barometer! 


Design-engineers will tell you that one of the pri- 
mary requisites of a product’s saleability is its sim- 
plicity and beauty of design. A factor that greatly 
tends to chart the future course of sales. Successful 
marketing is therefore predetermined in the early 
stazes of blueprint inception. 

Norton custom-molded applications are decided 
assets to your products because they are made by 
men thoroughly experienced in the profession. 


Quotations on request without obligation. 


LABORATORIES 


LOCKPORT, N. Y. 














LATEST ELECTRICAL PATENTS 





U-14 (2,080,667) Fuse Plug 

U-15 = (2,080,707) Mercury 
Switcl 

U-16 (2,080,739) Oil Fuse Cu 
On 

7 080,811) Contact 
U-18 (2,080,817) Switch 

080,861) High Frequen 
cy Switch and Contactor 

20 (2,080,964) Interlocking 

Switci 
It 1 (2,081,051) Cut-Out 
2 (2,081,184) Cireuit Con 
troller 
U-23 (2,081,535) Explosion Pot 
Switch, 

24 (2,081,623) Fuse Switch 
U-25 (2,081,675) Fuse Plug. 
U-26 (2,081,813) Cut-Out 
U-27 (2,081,814) Fuse Cut-Out 

& (2,081,826) Fuse Cut-Out, 
l » (2,081,827) Switch. 

30 (2,081,830) Circuit Inter- 

rupter,. 


U-31 (Re-20,354) Fuse Construc 
tion. 

U-32 (Des. 104,692) Connecter 
Plug 


U-33 (Des. 104.693) Connecter 


U-34 (Des. 104,694) Connecter 


(V) Musical Instruments 


V-1 (2,078,979) Magnetic Con 
trol for Musical Instruments. 


(W) Telephony 


W-1 (2,078,974) Modulating Sys- 
tem, 

W-2 (2,079,089) Inter-Outer Tel 
ephone. 

W-3 (2,079,262) For Communi 
cation Systems. 

W-4 (2,079,444) Operating Point 
Control for Thermionic Devices. 


Corporate 


A 


\guas Purificadas, Sociedad Ano 
nima, E-68. 

Aktiengesellschaft, C. Lorenz, 
H-27. 

Aktiengesellschaft, Robert Bosch, 
1-16 

\ll-Electric Cream Separator Co., 
L-4. 

\llen-Bradley Co., D-4. 

Allgemeine Elektricitatz, Gesell 
schaft, H-29. 

Allis-Chalmers Mfg. Co., E-71. 

\luminum Co. of Amer., B-1 

\merican Floor Surfacing Machine 
Co., L-9. 

\merican Centrifugal Corp., E-50 

American Steel & Wire Co., of 
XN “= 


J:, Eis. 
\merican Tel. & Tel. Co., E-55, 
W-10 
\ssociated Electric Labs., Inc., 
1)-23. 


Atlas Powder Co., E-61 


\urora Sign Co., J-21. 


\vtomatic Electric Co., P-12, 
W -24 

Automatic Musical Instrument Co., 
()-] 

\utomatic Temperature Control 
Co., E-19. 


B 


3abcock & Wilcox Co., R-3 

Bailey Meter Co., E-9, E-48. 

Baldwin-Southwark Corp.,  F-25, 
F-2¢ 

Bausch & Lomb Optical Co., Q-18, 
S.5 

Belden Mfg. Co.. U-32, U-33, U-34 

Bell Telephone Labs., Inc., B-6, 
B-14, D-7, D-31, E-27, E-28, 
E-40, F-58, G-21, I-8, W-1, W-6 
W-7, W-8, W-15, W-17, W-26. 
Jendix Aviation Corp., A-4. 
tirtman Electric Co., L-5. 

Black & Decker Mfg. Co., L-27, 


L-34 
Blake Mfg. Corp., J-31 
Rond Electric Corp.. J 11. 


W-5 (2,079,446) Over-Modula- 
tion Protective Device. 
W-6 (2,079,689) Repeating Sta- 


tion for Ocean Cables. r 
W-7 (2,079,693) Sound Repro 
ducer 
W-8 (2,079,694) Acoustic Am 
p iher 
W-9 (2,079,721) Meter. 
W-10 (2,079,723) Protective Sys- , 
tem 
W-11) (2,080,082) Cormmunicat- 
ing Balanced Multiplex Telephony. 
W-12) (2,080,100) For Storing 
and Selecting Records. 
13 (2,080,136) Telephonic 
\lerm. 


W-14 (2.080.204) For Control 
ling Tube Characteristics 

W-15 (2,080,217) For Remedy- 
ing Crosstalk 

W-16 (2,080,321) Alarm 

W-17 (2,080,459) Modulating 
System. 

W-18 (2,080,486) Telephone. 

W-19 = (2,080,571) Modulation- 
Co>trolled Magnetron Oscillator. 

W-20 (2,080,572) Modulation 


System for Ultra-High Frequency 


Waves 

W-21 (2,080,586)  Inter-Outer 
Telephone System. 

W-22 (2,080,812) Sound Trans- 


mitting, Recording and Reprodue- 
inz Mechanism. 
W-23 (2,080,835) Control. 
W-24 (2,081,027) Telephone. 
7-25 (2,081,127) Electrical Sys- 


W-26 (2,081,422) Transmission 
Control in Signaling 

W-27 (2,081,434) Combination 
Televhone and Telegraph Exchange 

W-28 (2,081,622) Microphone 
Plug. 

W-29 (2,081,713) Compensator 
for Variations of Plate Curren‘s. 

W-30 (Des. 104.571) Telephone 
Receiver. 


Patentees 


Briggs & Stratton Corp., E-34, 
H-37. 

Brush Development Co., A-9. 

Bryant Electric Co., U-20 

Budd Mfg. Co., Edward G., R-19, 
X-20. 

Burdick Corp., S-13. 

Burgess Labs., Inc., C. F., J-18. 

Byron Jackson Co., A-6, I-9. 


C 


Champion Spark Plug Co., N-15. 
Chase-Shawmut Co., U-3. 
Chromium Products Corp., R-27. 
Cincinnati Grinders, Inc., F-29. 
Circo Products Corp., P-11. 
Cochrane Corp., F-23. 
Communication Patents, Inc., F-24. 
Compagnie Generale de Telegraphie 
Sans Fil, H-20. 
Consolidated Car-Heating Co., D-6. 
Cook Electric Co., B-2. 
Corning Glass Works, B-15. 
Creative Industries, Inc., V-1. 
Crosley Radio Corp., S-15. 
Crystal Mfg. Co.. L-36. 
Cutler-Hammer, E-7. 


D 


Yelta-Star Electric Co., B-8. 
Yewar Mfg. Co., U-1. 

Yirect Current Welding Co., R-14. 
Juplex Electric Co., E-54. 


E 


Eagle Signal Corp., E-64. 

Eastman Kodak Co., Q-10, Q-11. 

Eclipse Aviation Corp., N-9, N-18, 
N-19, N-20, N-21. 

Eclipse Machine Co., N-5. 

Edelmann & Co., E., C-8. 

Edison-Splitdorf Corp., A Fe A-10, 
A-11, A-12, A-13. 

“lectrad, Inc., E-59. 

Electreporter, Inc., Q-4. 

Electric Indicator Corp., P-16. 

Electrons, Inc., of Del., G-26. 

Estate Stove Co., L-6. 
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for CORROSION RESISTANCE 
DIELECTRIC STRENGTH 
MECHANICAL STRENGTH 
LOW POWER LOSSES 
GOOD APPEARANCE 


A LAMINATED PLASTIC 
INSULATING MATERIAL 


HAS IA LL Dilecto is one of the most versatile materials avail- 


NAILS, RIVETS & SCREWS able to the design engineer. Its uses range from 
F 7 intricate low power loss radio insulating parts to 
| IT) AT [Ve valve discs for pumps handling hot oil or corrosive 


mine water. Its standard forms are sheets, rods and 





tubes but it is readily fabricated to any shape 


Sued vo GUUG Us aay taddia aaum vax enunemes meeeen needed. You can fabricate your own parts, or we 
can furnish them to your specifications from com- 
pletely equipped shops in Newark, Delaware and 
Valparaiso, Indiana. The Dilecto catalog will tell 





you more about this adaptable laminated plastic 
QUALITY COMMUTATORS 


Standard Stock Sizes or 
Built to Specifications. 














and provide you with specific data. Send for a 


Materials — Of the copy now. 
highest quality, closely 


gauged and inspected. 
Accuracy — In design 
and assemblage assures 
smooth running and 


Se ae og “ala CONTINENTAL-DIAMOND 
tific — rugged — as- 


FIBRE COMPANY 


sures even wear and 
long service. 


Send for Catalog 
HOMER 
COMMUTATOR CORP. 


4750 Hough Ave., Cleveland. O. 








NEWARK, DELAWARE 


Represented in Canada by 
DIAMOND STATE FIBRE CO. OF CANADA LIMITED 
Toronto — Montreal 
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A. W. FABER 


Castell 


PRECISION 
SLIDE 
epR a} 














Na. 398 


Designed ffor en- 
gineers who have 
plant problems re- 
quiring quick solution. 
13 scales and a 3-line 
cursor cover entire range 
of calculations, quadratic 
and cubic equations, effici- 
encies of dynamos and mo- 
tors, voltage drop, weights 
and resistances of electrical 
conductors, conversions from 
watts to horsepower and vice- 
versa, etc. Multiplication of three a 
factors or division with two divi- 
sors requires only one movement 

of the slide. Constructed to permit 
constant smooth action. Invaluable 

for electrical and mechanical en- 
gineers. Send eel aan. 


A. W. FABER, Inc. 


NEWARE, N. J. 


Reverse side of center slide 
for additional calculations. 





















LATEST ELECTRICAL PATENTS 





F 


Farnsworth Television, Inc., G-3, 
GA. G9 

Felten & Guilleaume Actien Gesell- 
schaft, B-18. 

Fernsch Aktien-Gesellschaft, H-7. 

Fleetwings, Inc., D-27. 

Fletcher Works, Inc., I-11. 


Flexlume Corp., P-4, P-5. 


G 


Galvin Mfg. Corp., H-9. 


General Cable Corp., B-4, B-12. 

General Electric : A-1, B-5, 
B-10, D-33, E E-16, E-17, 
E-18, E-20, E E-33, E-67, 
E-69, E-70, E7s E75, _F-1, F-6, 
F-16, F-17, G-7, G-11, G-17, J-13, 
| a J-15, J-16, J-19, ¥20, Q-16, 
U 


U-23, U-26, U-27, U-28, 
U 29° U-30, W-4. 

General Motors Corp., A-8, N-6. 

Gillette Safety Razor Co., S-8. 

Globe American Corp., D-22. 

Goat Radio Parts, Inc., G-16. 

Grade-O-Lite, Inc., F-12. 

Gray Co., G. A., E-29. 

G. & W. Electric Specialty Co., 
U-16, 


H 


Hammond Clock Co., I-5. 

Hartford-Empire Co., E-21. 

vaeeen Elevator & Machine Co., 
. 49 

Hazeltine Corporation, E-73, H-11, 
H-19, H-21. 

Heintz & Kaufman, Ltd., H-1. 

Holland Furnace Co., E-8. 

Hoover Co., L-13, L- 14, L-15, L-28. 

Hygrade Sylvania Corp., G-18. 


Indicating Fuse Mfg. Corp., U-4. 

Ingraham Co., The E., I-2. 

International Business Machines 
Corp., E-13, M-3, M-4, M-5. 

International Projector Corp., Q-19. 

Inter-Outer Telephone Corp., W-2, 
W-21. 

Ion Corp., F-15 


K 


Kearney Corp., James R., U-24. 
Kelvinator Corp., K- I. 

Kress & Co., S i, J-2 

Kurman EF] lectric Co., W. 


i, 


Leeds & Northrup Co., U-22 
Line Material Co., U és U-31. 


M 


Machinerieen-en Apparaten Fabrie 
ken “‘Meaf,” D-9. 

Mackay Radio & Telegraph Co., 
H-25 

Magnavox Co., D-5 

Magnetic Analysis Corp., F-8 

Mallory & Co., P. R., D-19, U-17. 

Meaker Co., R-25. 

Metals & Controls Corp., D-21 

Metropolitan Engineering Co., 
R-28. 

Minneapolis - Honeywell Regulator 
Co., E-46, E-53. 


Monitor ( ontroller Co., D-25, D-26, 


U-19 
Muzak Corp. of Ohio, H-13. 


N 


Naamlooze Vennootschap Holland- 
Kabel fabriek, 


sche Draad-en 
B-16. 
National Acme Co., E-24. 
News Projection Corp., M-1. 


New York Central Railroad Co., 


()-10 


Nofade Electric Corp., J-3. 


Oo 


Oakes Products Corp., I-10. 


Okonite-Callender Cable Co., B-9, 


B-11 
Otis Elevator Co., D-32. 


Pp 


Pass & Seymour, ]-22, J-23, J-24. 


Patent - Treuhand - Gesellschaft fur 
a Gluehlampen m.b.H., 
)-34. 

Pelton Water Wheel Co., E-72. 

Penn Electric Switch Co., E-45. 

Philco | Radio & Television Corp., 
W-2 

Philips’ Gloeilampenfabrieken, N. 
V., D-28, G-14, G-19, G-23, H-4, 
S-11. 

Pilot Radio Corp., H-6. 

Pioneer Instrument Co., H-17. 

Polin, Inc., E-66. 

Price Brothers, Inc., P-21, P-22. 

Printel Communication Systems, 
Inc., M-2. 

ee & Schwartz Electric Co., 
od. 


R 


Radio Corp. of Amer., E-2, KE-4, 
E-60, F-28, G- is G-15, H-5, 
H-12, H-14, H-1 H-31, H-34, 
H-35, i Q- i3° Q-15, W-5, 
W-14, W-2 

Radio tcmame Corp., G-25, H-36. 

Railley Corp., J-27. 

Raytheon Production Corp., G-1. 

Reeves Pulley Co., E-44. 

Revere Copper & Brass, Inc., R-5, 
R-6, R-7, R-8, R-9, R-10. 

Ripley Corp., Q-6. 

Rock-Ola Mfg. Corp., T-2. 

Rossman Engineering Co., E-56. 

Rulag Battery Co., C-6. 


S 


Safety Engineering Systems, Inc., 
W-16. 

Samson-United Corp., L-30. 

Sears, Roebuck & Co., E-6. 

Service Devices, Inc., P-1, P-7. 

Sheet Polarizer Co., J-6. 

Siemens & Halske Aktiengesell 
schaft, F-2, F-31. 

Signal Engineering & Mfg. Co., 
P-18. 

Societa Italiana Pirelli, Italy, B-21 

Southern States Equipment Co., 
E-10. 

Sperry Gyroscope Co., E-52. 

Sprague Specialties Co., D-24. 

Square D Co., E-3 

Standard Brands, Inc., E-36. 

Standard Oil Development Co., F-3, 
F-22, R-11. 

States Co., F-19, F-20. 

Submarine Signal Co., P-2, P-3. 

Swartzbaugh Mfg. Co., L-29. 


T 


Telefonaktiebolaget L. M. Ericsson, 
B-19. 

Telefunken ( — fur Draht 
lose eer E-11, E-65, 
F-30, G 7-8, - 0, G-24, H-8, 
H-32, W-19, W-2 

Teleregister Corp., KE oF. 

Texas Co., K-5. 

Translaphon Corp., Q-17 

Trumbull Electric Mfg. (Ce: D-3, 
D-29, K-10, U-7. 

Turner Co., W-28 


U 


Ina Welding, Inc., R-16. 

Inited Shoe Machinery Corp., K-3 
Tnion Switch & Signal Co., D-13, 
E-42, O-1, O-2, 0-3, 0-4, O-5, 
0-6, O-7, 0-8, 0-9, 0-13, W-3 
Inited Research Corp., F-21, Q-7. 
Iniversal Vacuum Products Co., 
S-14. 

Vulcan Alloys Corp., R-24 


Ww 


Wahl Clipper Corp., S-9. 

Westcott Electric Casting Corp., 
R-29. 

Western Clock Co., L-1. 

Western Electric Co., B-7, B-13, 
R-21, R-22, W-18, W-27. 

Western Union Telegraph Co., 
E-37. 

Westinghouse Air Brake Co., O-11, 
O-12. 

Westinghouse Electric & Mfg. Co., 
D 36, F-27, G-5, G-6, G-12, J 2° 
J-30, U-12, U-13. 

Wiegand Co., Edwin L., 

-19, 
Willard Storage Battery Co., C-1, 


WwW olf “Machine Co., L-12. 


& 


| 


~~ 


K-7, L-18 
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RIVETS SET 
ve a rE 


®@ Originally developed for 
a large car manufacturer, the 
same application is now avail- 
able to general industry. It 
sorts, feeds, inserts and sets 
4 rivets with a single pedal 
operation. STILL LOWER AS- 
SEMBLY COSTS ARE NOW 
PRACTICAL. Tell us your prob- 
lems and send sample assem- 
bly with inquiry, if st 
Single, Double, Triple and Quarduple 
Rivet Setters for Tubular and Split pe 


RIVET & MACHINE CO. 


18486 S. 54th Ave. 


Cicero P. O. Chicago, lil. 


TUBULAR AND SPLIT 
RIVETS—ALL METALS 


, 


es O54 
p47 ee 
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Jl YEARS 
~| OF EXPERIENCE 

Sates 
PINGS 
WIRE F FORMS 


any quantity aw 


materig| 


Hl mi PAY YQ 
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IN THE FRIEZ 
RELAY- 
TRANSFORMER 


the terminal block is spec- 
ially adapted to the pur- 
pose, providing ease of 
assembly and assuring per- 
fect insulation through 
properties of the plastic 
material, custom molded 
by Consolidated. 


MAKE A CONNECTION 
WITH CONSOLIDATED FOR 


Terminal Blocks 





"SCRANTON, PA. 


: Detroit =: Cleveland + Philadelphia 


IN THE FRIEZ 
HUMIDISTAT 


the terminal block is plastic 
molded by Consolidated, 
achieving a precision com- 
parable to the delicate 
sensitivity of this instru- 
ment, in which human hair 
elements are utilized to 
register the slightest varia- 
tions of humidity. 


IN>YOUR 
APPLICATION 


terminal blocks molded by 
Consolidated will provide 
essential insulation, plus 
dependability and dura- 
bility which can be ac- 
complished most satisfac- 
torily only by the use of 
precision molded plastics. 





Consaeisnreo 


Molded Peoducte cane 





and Factory 
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COILS 


Universal _ Precision 


Magnets, Solenoids and 
others to specifications 


COILS INCORPORATED 
| 229 Chapman St., Providence, R. I. 


DUNCO 


FISH SPINE BEADS 


—— 


[ts Porcelaii 


titi 
Flexible i ay, Sale 


BARE rep RE 


fe eNSULATION 


Send for free Sample Card 


STRUTHERS DUNN, Inc. 


134 N. Juniper St. 
Philadelphia, Penna. 


PRODUCTS 


BRUSHES—RINGS—ELECTRODES 
WELDING CARBONS—SHAPES 


The experience of 25 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 
223 No. Ashland Ave., CHICAGO, ILL. 





EYELETS—Regular and Special 
WIRE—Pure zinc wire 
FUSE METAL—Pure zinc ac- 


| curately rolled for fuse elements 
ZINC—Strip zinc for commercial 


uses 


THE PLATT BROS. & CO. 


7 Waterbury, Conn. 


Isolantite Inc. 


Sales Office = 233 Broadway, New York, N. Y. 
Factory at Belleville, N. J. 
Manufacturers of 


CERAMIC INSULATORS 


STAR INSULATING BEADS 
BALL & SOCKET TYPE 
NINE STOCK SIZES 


Write for Samples & Prices 
Made of LAVOLAIN 


STAR PORCELAIN CO., Trenton, N. J. 





A&A COILS 


MAGNET |sEstablished 1924 SOLENOID 
Electrical Coil Winding Co. 
2731 Saunders St., Camden. N. J. 
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ALLOYS, Aluminum 
Aluminum C¢ of America, 2179 Gulf Bldg., Pitts 
burgh, Pa. 


ALLOYS, Magnesium 


Dow Chemical Co., Dowmetal Division, Midland, Mich 
Dowmetal.”’ 


ALLOYS, Resistance 

Driver Co., Wilbur B., Newark, N. J. 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., Detroit, Mich. 

Jelliff Mfg. Corp., C. O., Southport, Conn. 


ALUMINUM 


Aluminum Co. of America, 2179 Gulf Bldg., Pitts 
burgh, Pa. 


AMMETERS. See Instruments. 
ANODES, Nickel, Brass and Copper 


du Pont de Nemours & Co., E. I., Grasselli Chemicals 
Dept., Wilmington, Del. 


Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 
ARMORED CABLE, Strip 

Acme Steel Co., 2846 Archer Ave., Chicago, Ill, 
Se ae 

Mallory & Co P R 3629 E. Washington, 


Indianapolis ind 


BALLS, Steel 


Hoover Ball & Bearing Co., Ann Arbor, Mich. 


BARRELS, Electroplating 
du Pont de Nemours & Co., E. I1., Grasselli Chemicals 
Dept., Wilmington, Del. 


BEADS, Insulating 


American Lava Corp., Chattanooga. Tenn. 


Dunn, Inc., Struthers, 134 N Juniper, Philadelphia 
Pa. ‘Fish Spine.’’’ 

Isolantite, Inc., 233 Broadway, New York, N. Y. 

Star Porcelain Co., Trenton, N. J ‘Lavolain.’”’ 
BEARINGS, Ball and Roller 

Bearings Co. of America, 519 Harrisburg Ave., Lan 


caster, Pa 

Fafnir Bearing Co., New 3ritain, Conn. 

Hoover Ball & Bearing Co.. Ann Arbor, Mich 

New Departure, Division General Motors Corp., Bris 
tol, Conn 

Norma-Hoffmann Bearings Corp., Stamford Conr 
““GreaSeal.”’ 

S. K. F. Industries, Inc., Front & Erie Ave., Phila 
delphia, Pa 


BEARINGS & BUSHINGS, Bronze 

Bunting Brass & Bronze Co.. Toledo, O. 

Johnson Bronze Co., 570 S. Mill, New Castle, Pa. 

Phosphor Bronze Smelting Co., 2204 Washington Ave. 
Philadelphia, Pa. 


BEARINGS & BUSHINGS, Graphite 
Randall Graphite — Corp., Dept. 715, 609 W 
Lake, Chicago, Ill. 


BEARINGS, Oil-less (Non-metallic) 


Continental-Diamond Fibre Co., Newark, Del. 

National Vulcanized rane Co., Wilmington, Del 

Nolu Oilles Searin Co., 12 E. Johnson, German 
town Philadely hia, “Pa . 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insu 
rok.”’ 

Waterbury 3utton Co., Washington Ave., Waterbury 
Conn 


BELTS, Fan, (V-Belts, Cog Belts) 


Dayton Rubber Mfg. Co., Dayton, O. Dayton. 
BELTS, Steel Conveying 
Acme Steel 9846 Archer Ave., Chicago, Tl. 


BERYLLIUM COPPER. See Copper, 
seryllium 


RLADES, Fan 


Torrington Mf »., Torrington, Conn. 

BLOWERS, a 

Ideal Commutator sser C 1008 Park Ave., Syca 
more, Ill, 


BLUE PRINTING MACHINES. See Ma- 
chines, Blue Printing. 

BOLTS, NUTS AND SCREWS 

Blake & Johnson Co., Waterville, Conn. 


Hassall, In John, 404 Oakland, Brooklyn, N. Y. 
Ryerson & Son, Inc., Jos. T., Chicago, Tl 


BOXES AND CARTONS 


Gaylord, Inc., Robert, Dept. 401, St. Louis, Mo 
Hinde & Dauch Paper Co., 325 Decatur, Sandusky, O. 
BRASS, BRONZE AND COPPER 

American Brass Co., 25 Broadway, New York, N. Y. 
tyerson & Son, Ir a T.. Chicago, Tl 

Scovill Mfg. ¢ 65 Mill, Waterbury, Conn. 
Waterbury Rolling Mills, Inc 660 Watertown Ave. 


Waterbury, Conn, 


BRONZE BARS, Solid & Cored 
Tohnson Bronze 570 S Mill, New Castle, Pa. 


BRUSH SEATERS. See Seaters, Brush 


BRUSHES, Commutator 

Becker Brothers Carbon Co., 223 N Ashland Ave 
Chicago. Tl. 

General Electric Co., Schenectady, N. Y. 





National Carbon Co., Ine., Carbon Sales Div., Cleve 
land, O. ‘*'Pyramid 

Ohio Carbon Co., 12508 Berea Rd., Cleveland, O 
“‘Ohio.”’ 


Superior Carbon Products, Inc., 9115 George Ave. 
Cleveland, O. 
Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 


BUSHINGS, Bronze. See Bearings & 
3ushings. 


CABLE, Heavy Duty 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

General Cable Corp., 420 Lexington Ave., New York, 
eS ““Gencorone,’’ ‘‘Thermax.’ 

General Elec. Co., Schenectady, N. Y “Glyptal 
**Versatol.’”’ 


CABLE, Microphone, Speaker & Battery 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
Gavitt Mfg. Co., Inc., Dept. K, Brookfield, Mass. 
Holyoke Co., Inc., 710 Main, Holyoke, Mass. 


CABLE, Motor Lead, Asbestos Insulated 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
RKockbestos Products Corp., 717 Nicoll, New Haven, 
Conn, 


CADMIUM PLATING 


du Pont de Nemours & Co., E. I., Gra 
Dept., Wilmington, Del. 


CANDLES, Fixture 

Brandywine Fibre Products Co., 1402 Walnut, W 
mington, Del. 

Franklin Fibre-Lamitex Corp., 190 E, 12th, Wilming 
ton, Del. 

National Vulcanized Fibre Co., Wilmington, Del. 


CAPACITORS. See Condensers. 


CARBONS, Arc Lamp 

Becker Brothers Carbon Co., 223 N. Ashland Ave. 
Chicago, Il. 

National Carbon Co., Inc., Carbon Sales Div., Cleve 
land, O. ‘‘Everready,’’ ‘‘National.’’ 

Ohio Carbon Co., 12508 Berea Rd., Cleveland, O 


CASTINGS, Aluminum 


Aluminum Co. of America, 2179 Gulf Bldg., Pitts 
burgh, Pa. 


sselli Chemicals 


CASTINGS, Die 

Aluminum Co, of America, 2179 Gulf Bldg., Pitts 
burgh, Pa. 

Dow Chemical Co., Dowmetal Division, Midland, Mich 
“‘Dowmetal’’ (Magnesium Alloy). 


CASTINGS, Magnesium Alloy 


Dow Chemical Co., Dowmetal Division, Midland, Mich 
“‘Dowmetal.”’ 


CASTINGS, Phosphor Bronze 


Phosphor Bronze Smelting Co., 2204 Washington Ave., 
Philadelphia, Pa. 


CEMENT, Commutator 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
Mica Insulator Co., 200 Varick, New York, N. Y 


CEMENT, Liquid Porcelain 


Sauereisen Cements Co., 136 Sharpsburg, Pittsburgh, 
Pa. 


CERAMIC, See Insulation, Ceramic; 
Lava; Porcelain. 


CHAIN, Socket 
Bead Chain Mfg. Co., Bridgeport, Conn 


CIRCUIT BREAKERS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 
General Electric Co., Schenectady, N. Y. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 


CLIPS AND MOUNTINGS, Fuse 

Jefferson Electric Co., Bellwood, III. 

Littelfuse Laboratories, 4252 Lincoln Ave., Chicago, II] 
— MacGuyer Co., 17 Virginia Ave., Providence 


Sherman Manufacturing Co., H. B., Battle Creek 
Mich. 
Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 


CLOTH, Insulating 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 268 Fourth Ave., New York, N. Y 

General Electric Co., Section Q-897, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

Mica Insulator Co., 200 Varick, New York, N. Y 
“‘Armatite.’’ ‘‘Micanite.’’ 


CLUTCHES & COUPLINGS, Transmission 
Continental-Diamond Fibre Co. New ark. Del. 
General Electric Co., Schenectady, N. 
Lovejoy Flexible Coupling Co., 5020 West Lake, Chi 
cago, Ill. 
COIL (Coils) 
Armature and Field. See Coils 
Driers and Impregnator. See Ovens, Industrial. 
Electromagnet. See Coils. 
Impregnators. Vacuum. See Ovens, Industrial, 
Induction. See Coils. 
Resistance. See Units, Rods, Grids, Elements; also 
Resistors and Grid Leaks, Radio. 
Solenoid. See Coils. 
Winders, Induction Coil. See Winding Machines, 
Coil, 
COILS 
Acme Wire Co., New Haven, Conn. 
American Enameled Magnet Wire Co., Port Huron, 
Mich, 
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MODERN VALVE HANDLES 
OF MOLDED PLASTIC 


Ideal heat insulating qualities; color for appearance 
and easy identification; ready adaptability to the 
requirements of modern design—these characteristics 
make molded plastics the favored materials for valve 
handles today. 


The Dunham valve here illustrated is a striking 
example. The inside knurling permits the indicator 
to be set instantly at the proper position, regardless 
of how the valve may be seated. The cap of bright 
red identifies the Dunham valve as far as it can be 
seen. And its handsome, modern design, by Barnes 
& Reinecke, gives the product real eye appeal. 























Produced by Chicago Molded, of course. May we 
help you with your plastic molding problem? 


CHICAGO MOLDED PRODUCTS 


CORPORATION 


| ELE PT DRM RETIN TT 
| 2144 Walaut Street Chieago. Hl. 
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NIPERMAG 






OHAMITE tnsnceo RESISTORS 
Hundreds of Sizes = 
and V/o1 tT) Se 


one Standard 
of Workmanship 








THE PERMANENT MAGNET 
Write for ially developed vit 1 which 
iethcsins 14, ALLOY OF UNUSUALLY maintains the uniformity of the winding during 
t B eee 
HIGH COERCIVE FORCE. = Shasmaiaen. Wilke tor Captian 1, tethen Som 
dreds of sizes, values and types, together with 
other OHMITE products. 


CINAUDAGRAPH CORPORATION © fH] M I T fe MANUFACTURING 


ne VERY OHMITE Resistor is coated with the 


COMPANY 
MAGNET STEEL DIVISION 4843 Flournoy St. “ Chicago, il. 


STAMFORD = CONNECTICUT 


ev otier 


SWITCHES 


For individual control of 
lights, and fractional h. p. 
motors. Complete range, 3 to 
10 amps. Off-and-on. 2- 
circuit. 3-way. Multiple and 
special circuits. All with 
universal retrieving lever. 
Also special switches. 


CONTAC 
SIMPLIFY ASSEMBLIES 
CALEN AND REDUCE COSTS! 


By using.. 
@ SILVER LAMINATED CONTACTS 
@ SILVER INLAID STRIP 
@ SILVER FACED CONTACTS 
. . For direct welding 
—-with or without projections 


FOR oniaeceedis 
CONTACTS | seccint stars er ish conic 
CALLITE PRODUCTS DIVISION 


FISLER ELECTRIC CORPORATION 
547 - 39th STREET UNION CITY, N. J. 





Write for Catalog 


MSGILL MANUFACTURING CO. 


300 Indiana Avenue, VALPARAISO, INDIANA | 
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PRESSURE REGULATOR 0 
& SOLENOID VALVE 


Combined 
in ONE Assembly 


Ideal for heating, air con- 

ditioning, humidifying 

equipment. Controls flow 

of air, water, or oil. 

Efficient Compact 
Low-priced 

Send for Complete Description 


GENERAL SALES 


& PRODUCTS CORP. 
45 Mohawk St., Cohoes, N. Y. 


EAU 


Standard and special 
designs for electrical 
and radio require- 
ments. 


Catalog on request. 


JOHN E. FAST & CO. 













3121 NO. CRAWFORD AVE.,CHICAGO 


FRANKLIN VULCANIZED FIBRE 
FRANKLIN LAMITEX 


(LAMINATED BAKELITE) 


SHEETS — RODS — TUBES — WASHERS 
SPECIALISTS IN PUNCHINGS AND 
FABRICATED PARTS—ONE OR 
A MILLION PIECES PROMPTLY 
(Also Fiberboard Sheet and Fibertuf Tubes) 


FRANKLIN FIBRE-LAMITEX CORP. 
190 E. 12th St., WILMINGTON, DEL. 


An 






ee 
evert1as11164 


Write for sample of Type LA—noise- 


i. non- -lubricated, low cost. %”" to 





254” bores. 
LOVEJOY FLEXIBLE COUPLING CO. 
PATENTEO 5020 West Lake St. Chicago, Ill. 


Don’t forget to enter the 


THIRD ANNUAL 
PRODUCT DESIGN CONTEST 


For details see pages l1)-11 





MAGNETIC VALVES 


to control electrically the flow of 


STEAM - WATER - OIL - AIR - GAS - Ete. 


Write for bulletins 


MAGNATROL VALVE CORP. 
56 BEEKMAN ST. NEW YORK, N. Y. 


QUALITY GtranD SERVICE 


Flexible Shafts and Machines 


Write for Catalog 


N. A. STRAND &CO. 
5001 No. Lincoln St., Chicago 











REFER TO 


MOTORS AND WHERE TO BUY 
PAGES 74 and 76 











Coils, Inc., 229 Chapman, Providence, R. I 

Davis & Co., In Dean W., 549 W. Fulton, Chicago, 
Til. 

Electrical Ccil Winding Co., 2731 Saunders, Camden 
Me ds 

General Electric C« Schenectady, N. Y 

Roebling’s Sons Co., John A., Trenton, N. J. 


COILS, Radio Frequency 
Electronic Mechanics, Inc., 201 E. 12th, New York, 
nN. 


COMMUTATOR STONES & GRINDERS 


Ideal Commutator Dresser C¢ 1008 Park Ave., Syca 
more, Ill. 

COMMUTATORS 

Homer Commutator Corp., 4750 Hough Ave., Cleve- 
land, O. 

CONDENSERS, Fixed 

Acme Wire Cx New Haven, Conn. 

Aerovox Corp., 70 Washington, Brooklyn, N. Y. 

Cornell-Dubilier Corp., 1008 Hamilton Blvd., So 
Plaintield 

Fast & Co., John E., 3121 N. Crawford Ave., Chicago, 
Ill. 


CONDENSERS, Electrolytic Filter 
Aerovox Corp., 70 Washington, Brooklyn, N. Y. 


B. L. Elec. Mfg. Cc Dept. A., St. Louis, Mo 

Cornell-Dubilier Corp., 1008 Hamilton Blvd., So. 
Plainfield, N. J. 

Dumont Elec. Co., Inc., 514 Broadway, New York 
N. Y 

General Electric Co., Schenectady, N. Y. 

CONNECTORS, Wire 

Alden Products Co Dept. EM7, Brockton, Mass 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 
Sherman Mfg. Cc H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y¥ 


CONTACTS. See Points, Contact. 


CONTACTS, Carbon and Graphite 

Becker Brothers Carbon Co., 223 N. Ashland Ave., 
Chicago, Ill 

National Carbon Co., Inc., Carbon Sales Div., Cleve 
land, O. National.”’ 

Ohio Carbon Cx 5 

Superior Carbon 
Cleveland, O. 


CONTROLLERS, Motor 


rea Rd., Cleveland, O. 
s, Inc., 9115 George Ave. 





Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 

Brown Instrument Co 1466 Wayne Ave Philadelphia, 
Pa a Division of Minneapolis-Honeywell Regulator 
Co.) 

Dunn, Ine., Struthers, 138 N. Juniper, Philadelphia 
Pa 

General Electric Co., Schenectady, N. Y 

National Electric Controller Co., 5309 Ravenswood 


Ave., Chicago, Il] 


CONTROLS, and Valve Temperature 


(See also Thermostats 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn 

Barber-Colman Co., Rockford, Ill 

Brown Instrument C¢ 1466 Wayne Ave Philadelphia 
Pa (a Di of Minneapolis-Honeywell Regulator 
Co.) 

General Sales & Products Corp 45 Mohawk, Cohoes, 
n. 

Magnatrol Valve Corp., 52 Beekman, New York, N. Y 

Mercoid Corp 41201 Belmont Ave., Chicag¢ Ill 

Trent C¢ Hlarold E 619 N. 54th, Philadelphia, Pa 

CONVERTERS 

Raytheon Mfg. C« Elecl. Equipment Div., Waltham 
Mass. 


CONVERTERS, Rotary 
Pioneer Gen-E-Motor Corp Dept. E-3G, 466 W. Su 
perior, Chicago. Il 


COPPER, Gaeytinm 


American Br ( 25 Broadway. New York, N. Y 

Beryllium Corp of Per nsyivanis, Reading, Pa. 
Riverside Metal C Riverside Burlington County 
N J. 


CORD, Flexible, Heavy Duty; Lamp; 
Heater 


American Enameled Magnet Wire Co., Port Huron 
Mict 


American Steel & Wire Ce Rockefeller Bldg., Cleve 
land, O United States Steel Corp. Subsidiary 
Belden Mfg. ¢ 1633 W. Van Buren, Chicago. 111. 


Boston Insulated Wire & Cable Co.. Dorchester, Mass 
Diamond Braiding Mills, Chicago Heights, Ill. 
Driver-Harris Co., Harrison, N. J 


Gavitt Mfg. C In Dept. K. Brookfield, Mass 

General Cable Corp., 420 Lexington Ave., New York 
N. ¥ 

Genera Electr Ce Section Q-S897 Appliance and 
Merchandise Dept., Bridgeport, Conn. **Deltabes 
tor Salamanda.”’ 

Holyoke Co Ir 710 Main, Holyoke, Mass. 

Okonite ¢ 501 Fifth Ave New York, N. ¥ 
Rockbestos Products Corp., 717 Nicoll New Haven 
Conr 


Roebling’s Sons Co., John A., Trenton, N. J 


CORES, Resistance Coil 

American Lava Corp., Chattanooga, Tenn 

Colonial Insulator Co., Akron, O 

General Ceramics Co., R.C.A. Bldg.. New York, N. Y¥ 
General Electric Co., Schenectady. N. Y¥ 

Isolantite. In 233 Broadway, New York, N. Y. 
Louthan Mfg ( East Liverpool, O 

Star Porcelain Cc Trenton, N. J **Thermolain,’’ 






**Lavolain 
Stokes Machine Co F. J., 5996 Tabor Rd., Olney 


P. O., Philadelphia, Pa 


CORES, Transformer Eo 
Thomas & Skinner Steel Products Co., 1111 E. 23rd 
Indianapolis, Ind. 


COUNTING DEVICES 
Veeder-Root, Inc., Hartford, Conn 


COUPLINGS, Flexible 

Chicago Rawhide Mfg. Co., 1281 Elston Ave., Chicago, 

Lovejoy Flexible Coupling Co., 5120 West Lake, Chi 
cago, 


CRANES AND HOISTS 
Robbins & Myers, Inc., Springfield, O. 


CUPS, Oil & Grease 
Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chicago, 
Ill. 


DECALCOMANIA 
American Decalcomania (Co., 4326 Fifth Ave., Chi 
cago, Ill. 


DIES AND MOLDS 

Chicago Molded Products Corp., 2144 Walnut, Chicago 
Ill. 

Richardson Co., Melrose Park (Chicago), Ill. 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y¥ 

Waterbury Button Co., Washington Ave., Waterbury, 
Conn 

Wrought Washer Mfg. Co., 2200 So. Bay, Milwaukee, 
Wis 


DRAFTING MATERIALS. See Equip- 
ment, Drafting Room. 


DRIVE SCREWS. See Screws, Self-Tap- 
ping. 


DRIVES, V-Belt 
Dayton Rubber Mfg. Co., Dayton, O **Dayton.’ 


ELECTRICAL SHEETS. See Sheets, 
Steel. 


ELECTRODES, Carbon 
National Carbon Co., Inc., Carbon Sales Div., Cleve 
land, O. 


ELECTROPLATING ta et ofA 
du Pont de Nemours & Co., E. I., Grasselli Chemicals 
Dept., Wilmington, Del. 


ENAMELING MACHINES. See Machines, 
Enameling 


ENAMELS. See Finishes. 


ENGINES, Diesel 
Fairbanks, Morse & Co 900 S. Wabash Ave Chi 
cago, Ill. 


EQUIPMENT, Chemical & Special Pro- 
cess. 

Stokes Machine Co.. F. J., 5996 Tabor Rd., Olney 
P. O., Philadelphia, Pa. 


EQUIPMENT, Drafting Room 
sruning Co., Inc., Chas., 102 Reade, New York. N. Y 
Faber, Inc., A. W., Newark, N. J. 


ESCUTCHEONS 


American Emblem Co., Inc., Box No. 116R, Utica 
nN. X. 


EXTRACTORS, Oil 
Barrett Co., Leon J., Box 378, Worcester, Mass. 


EYELETS 

Platt Bros. & Co., Waterbury, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 


FANS 

Torrington Mfg. Co., Torrington, Conn, 

FELT 

Felters Co., Inc., 219 South, Dept. EM, Boston, Mass. 

Western Felt Works, 4029 Ogden Ave., Chicago, TIl. 
FERRULES 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
a. 2 


Scovill Mfg. Co., 65 Mill, Waterbury. Conn 
Waterbury Button Co., Washington Ave., Waterbury 
Conn. 


FIBRE, Phenol 
Sheet, Rod, Tube, Gear Stock 

Continental-Diamond Fibre Co., Newark, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O. 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming 
ton, Del. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, ; 

Mica Insulator Co., 200 WVarick, New York, N. Y 
‘“‘Lamicoid,’’ ‘‘Micoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del 
“*Vul-Cot,’’ ‘‘Phenolite.’’ 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insu 
rok.”’ 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del 
“‘Ohmoid.”’ 


FIBRE, Vulcanized 

Sheet, Rod, Tube; Bushings, Washers, Cleats, Screw 
Products. 

Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington, Del. 

Continental-Diamond Fibre Co., Newark. Del. 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del. 
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How about 


» SPECIAL 
your order? STUDS 
We take pride in the knowl- SPECIAL 
edge that many of the SCREWS 
leaders in industry continue 
to place their orders with MACHINE 
us. We feel that this is SCREWS 
conclusive proof of quality, 
service and dependability. MACHINE 
May we quote you on your SCREW NUTS 
order? 


THE PROGRESSIVE MFG. CO. 


Torrington, Conn. 





| Simple, Isn’t It? 






ILSCcO 
SOLDERLESS LUG 


NOTE the triangular wedge formed by the tang and 
V-bottom collar, which forces the wire into a solid 
mesh. NO set-screw contact ... NO flattening or 
separating of wires . .. NO limitation to one size 
wire . . . NO shearing effect whatsoever . V¢ 
special tools required to make connection ... NO 
need for you to search any longer for the PERFECT 
solderless connector—WE HAVE IT! 


Send for samples and prices. Address Dept. EM 
ILSCO COPPER TUBE & PRODUCTS, Ine. 
(5629 Madison Rd. Cincinnati, O. 














If you plan to develop a new product or 
redesign an old one—and expect to use 
coils of any type—send us your require- 
ments and we will prepare detailed 
specifications for your approval. 
25 years experience in making high 
quality and dependable coils for every 
electrical purpose. 


549 WEST FULTON ST., 
CHICAGO, ILLINOIS. 
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COST .. . so little 


mean so... MUCH 






7 


N COMPARISON, the cost of the bear- 

ings is perhaps the smallest item 
in your product. ... Yet no other part 
carries such a great responsibility in 
the final performance of the machine. 
Consequently it’s just common sense 
to insist on the highest quality possible. 


Real bearing performance begins with 
the selection of the proper alloy.... 
determining the proper design for the 
bearing. Then virgin metal plus con- 
stant laboratory control of every step 
in the manufacturing process. In this 
way you get exactly what your product 
requires ..... what your customers 
expect in performance. 


Why not take advantage of our more 
than a quarter of a century exclusive 
bearing experience? We maintain a 
competent staff of Engineers and Met- 
allurgists to give you all the assistance 
and advice necessary to real bearing 
performance. We will consider it a 
favor to work with you... . entirely 
without obligation. 


Write today. 


JOHNSON BRONZE 


570 S. MILL STREET - NEW CASTLE, PA. 
<-y 


FRR eR Fee 8g 8 5S e 


115 




















SIGNAL, 
SPECIAL, 
INDICATOR & 
SWITCHBOARD 


of highest quality. 
In all voltages up to 250 
a 


HERZOG 


. ke LAMP WORKS,| Te 


stablished 1911 


LONG ISLAND CITY 


NEW YORK 


For New 


MATERIALS, PARTS 
& EQUIPMENT 


to be designed 
into your product 


SEE PAGES 52-55 








Per Supe See 


OLT, LITTELFUSES for transmitters, ete.; 1,000 

and 10,000 volt ranges, 1/16 amp. up. 

RUMENT LITTELFUSES for meters, |/200 amp. up. 

ON VOLTAGE FUSES and Indicators. 

RAFT. AUTO and RADIO FUSES, FUSE MOUNT- 
ETC. Write for Catalog. 

TELFUSE LABS. 4252 Lincotn Ave., Chicago, Ill. 


SHERMAN @ Sold Through Jobbers 


Side formed—two hole—center formed—angle— 
automotive—heavy duty. 


H. B. SHERMAN MFG. CO., Battle Creek, Mich. 


bull. gg SOLDERING LUGS 















CENTRIFUGAL MACHINERY 


Research and Engineering 
Oil ee Drying—Enamel- 
ing—Galvanizing and the Hydeway Hydro- 
static Impregnating Machines. 


THE LEON J. BARRETT CO. 
Box 378 WORCESTER, MASS., U. S. A. 


ALSIMAG LAVA 


AMERICAN LAVA CORPORATION 
Chattanooga, Tennessee 


Manufacturers of Ceramic Insulation 
for over one-third of a century. 


Branch Offices in all principal cities. 





KIRKLAND | 
ULLS-1I-UNIT 


Single Hole Mounting 

For all pilot light purposes and for 
building lamp annunciators with econo- 
my. Also special signal lamps, resistors, 
etc. Distributed by Graybar Electric Co. 
MFGD. BY H. R. KIRKLAND CO. 
75 West St.. New York 









NORTON INSTRUMENTS 


Engineered 
. gi, 
lo Give 


HAND = DRAWN! 
Years of 

AMMETERS - VOLTMETERS 
Accurate k ate 


NORTON ELECTRICAL INSTRU MENT ¢ 
Service 93 Millard > Manches < 








( Switches @ Let us figure on using Mycalex, 
R.F. < Coils the Superior Insulator, in your prod- 
Tube sockets uct. Non-warping, acid proof—low 
temperature coefficient — non-hy- 
groscopic 
ELECTRONIC MECHANICS INC. 
Mycalex Fabricators 


201 East 12th St. New York, N. Y. 





ry 








Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Ill. 
National \ anized Fibre Co., Wilmington, Del 








Peerless Vul-Cot.’’ 

Simplex Mfg. Co., Auburn, N. Y. (Washers). 

Taylor Fibre C« Norristown, Pa. 

Wiimington Fibre Specialty Co., Wilmington, Del 
“‘Fyberoid,’’ ‘‘Ohmoid.’’ 


FINISHES 
(Paints, Lacquers, Enamels.) 


Aluminum Company of America, 2179 Gulf Bldg., 
Pittsburgh, Pa. 


Maas & Waldstein Co., 438 Riverside Ave., Newark, 

Roxalin Flexible Lacquer Co., Inc Box 576, Eliza- 
beth, N 

Sherwin-Williams Co., Cleveland, O. 

Walker Co., H. V., Elizabeth, N. J. 


FLASHERS, Sign 
Brown Instrument Co., 4466 Wayne Ave., Philadelpnta 


Pa (A Division of Minneapolis-Honeywell Regu 
lator Co.). 


Leland Elec. Co., Dayton, O 
FLEXIBLE SHAFT MACHINES. See 
Machines, Flexible Shaft. 


FRAMES, Motor & Generator 








American Welding & Mfg. Co Warren, O 

FUSES, Enclosed 

General Electri Co., Section Q-897, Appliance and 
Merchandise Dept Bridgeport, Conn, — ; 

Jefferson El ( Bellwood, II. 

Litt é Lab ratories, 4252 Lincoln Ave., Chicago, 
Il. 

FUSES, Potential 

Littelfuse Laborat 4252 Lincoln Ave., Chicago 
Il! Surge Pr tectors. . 

ering ( 4252 Lincoln <Ave., Chicag« 

GASKETS 

Franki in Fibre-Lamitex Corp., 190 E 12tl Wilming 
r Del 

Simple x Mfg. ¢ Auburn, N. Y. 


GEARMOTORS. See ‘‘Where to Get 
Motors for Designed-in Use’’, elsewhere 
in this issue. 


GEARS AND PINIONS, Rawhide & 


Mfg. ¢ 1281 Elston Ave., Chicag¢ 


nd Fibre Co., Newark, Del 
Lamitex Corp., 190 E. 12th, Wilming 


Ir 2635 W. Canton, Chicago, Ill 
( Schenectady, N. Y. 
Textoil,’’ ‘“Textolite.’’ 
anized Fibre C« Wilmington, Del. 
Melrose Park (Chicago), Il. 
e ¢ Norristown, Pa 


GEARS ANDO ar Iron and Steel 


Gear Spe 2635 W. Canton, Chicago, I 
GENERATORS 

See also Plating Generators 
Columbia Elec. Mfg. Co., 4500 Hamilton Ave, Cleve- 





oO 

tlectric Specialty Co., 213 South, Stamford, Conn. 
Janette Mfg. ¢ 956 W. Monroe, Chicago, Ill. 
GLUE POTS. See Pots and Ladles. 


eens Metal pereye: 


Met ‘ n N. Third, Phila 
lelphia Pa. 

HANGERS, Ball and Roller Bearing 

S. K. F. Industri Inc., Front & Erie Ave., Phila 
jelphia, Pa 


HEATING UNITS AND ELEMENTS. See 
Units, Rods, Grids, Elements. 


INSTRUMENTS, Ammeter-Volit-Ohm- 


meter 
Burton-Rogers ¢ 755 Boylston, Boston, Mass. 
General Electr ( Dept. 6E-201, Schenectady, N. Y 
Inte R ( )1 N Broad, Phila., P. 
Nor I I ( Hilliard, Ma € 
‘ 

‘r } I ( 7 Harmon A 

oO. 
I & M ( R o-N, E. P 





panera i-th Laboratory Standard 
77 Emmet, Newark, N. J. 






rasta } tr ( Dent 6E 201 Schenectady. N. Y 

Hickok |! Instrument Co., 10516 Dupont Ave 
Clevelar oO 

Norton Ele Instrument Co., 93 Hilliard, Manchester 
Conr 

Sticht & ¢ Herman H., Dept. E.M., 27 Park Pla 
New York, N. Y 

Triplett 1 Instrument ¢ 317 Harmor Ave., 
Bluffton, O 

Westing se |} & Mfg. C Room 5-N, E. Pitts 
burg P 

Weston Ele Instrument Corp 582 Frelinghuyser 
4 N N. J 


eye se Pocket 
Burtor vers 755 Boylston Boston, Mass. 


93 Hilliard, Manchester, 





Weston Elecl. Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. J. 


INSTRUMENTS, Portable and Switch- 
board 

American Transformer Co., 177 Emmet, Newark, N. J. 

Burton-Rogers Co., 755 Boylston, Boston, Mass. 

Clough-Brengle Co., 2813-H W. 19th, Chicago, Ill. 
(Oscillographs. ) 

General Electric Co., Dept. 6E-201, Schenectady, N. Y. 

Hickok Elecl. Instrument Co., 10516 Dupont Ave., 
Cleveland, O. 

Norton Elecl. Instrument Co., 93 Hilliard, Manchester 
Conn. 

Triplett Elec] Instrument Co., 317 Harmon Ave., 
Bluffton, O 

“— Elec. Corp., 6400 Plymouth Ave., St. Louis, 

Westinghouse Elec. & Mfg. Co., Room 5-N, E. Pitts 
burgh, Pa 

Weston Elecl Ins trument Corp., 582 Frelinghuysen 
Ave., Newark, N. J. ‘Illuminometer,”’ ‘‘Pin-Jack 


INSTRUMENTS, Resistance Bridge 

Shalleross Mfg. Co., Collingdale, Pa. 

Sticht & Co., Herman H., Dept. E.M., 27 Park Place, 
New York, N. Y. 


INSTRUMENTS, Speed Measuring 
Sticht & Co., Herman H., Dept. E.M., 27 Park Place, 
New York, N. Y. 


INSULATION 
Beads. See Beads, Insulating. 
Ceramic. See Insulation, Ceramic. 


Composition. See Molded Insulation 
Compounds See Wax and Compounds. 
Fibre. See Fibre. 

Molded. See Molded Insulation. 


Slot. See Slot Insulation. 
Tubing See Tubing, Varnished Fabric. 
Varnish. See Varnish, Insulating. 


Wax. See Wax and Compounds. 


INSULATION, Ceramic 


Special Shapes, Insulating Beads, Washers, Bush 
ings, etc. 


American Lava Carp., Chattanooga, Tenn 
Electronic Mechanics, Inc., 201 E. 12th, New York 
Ms 


Isolantite, Inc., 233 Broadway, New York, N. Y. 


IRONS, Soldering 

General Electric Co., Schenectady, N. Y. 

Stanley Tools, New Britain, Conn. 

Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, O 
Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa 


KNOBS & DIALS, Radio and Instrument 
Kurz-Kasch, Ine., Dayton, O. 


Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 


LACQUERS. See Finishes. 


LAMPS, Miniature 


Herzog Miniature Lamp Works Inc., Long Island 
City, N. ¥. 


LAVA 


America Lava Corp., Chattanooga, Tenn. 


LIGHTS, Pilot or Indicator 


General Elec. Vapor Lamp Co., 887 Adams, Hoboken 
N. 2 


Kirkland Co., H. R., 75 West, New York, N. Y. 

Pass & Seymour, Inc., Industrial Sales Div., Syra 
use, N. Y. 

Sundt Engineering Co., 4252 Lineoln Ave., Chicago, III. 
(Pilot & ‘‘Ded-Fuse’’ Indicators. ) 


LIMIT SWITCHES. See “‘Where to Get 
Control Devices for Designed-in Use’’ 
elsewhere in this issue. 


LUGS, Copper 

General Electric Co., Schenectady, N. Y¥ 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Iisco Copper Tube & Products Co., Ine., Dept. E.M., 
5629 Madison Rd., Cincinnati, O. 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
ay 


ierman Mfg. Co., H. B., Battle Creek, Mich. 


MACHINERY, Impregnating 
Sarrett Co., Leon J., Box 378, Worcester, Mass. 


MACHINERY, Metal Coating 


Metals Coating Co. of America, 495 Third, Phila 
lelphia, Pa 

MACHINES, Blue Printing 

Paragon-Revolute Corp., 71 South Ave., Rochester, 
ee A 

MACHINES, Enameling 

Barrett Co., Leon J., Box 378, Worcester, Mass. 

MACHINES, Flexible — 

Haskins ¢ R. G., 46 57 W. Fulton, Chicago, Tl. 

Strand & Co., N. A., 5001 N. Lincoln, Chicago, Ill. 


MACHINES, Polishing & Buffing 
Packer Machine C Meriden, Conr 


MACHINES, Riveting 
Chicago Rivet & Machine C« 1848 S. 54th Ave., 
Cicero P. O., Chicago, Tl 


MACHINES, Screw-Driving (Power) 
Haskins Co., R. G., 4657 W. Fulton, Chicago, 11. 


MACHINES, Tapping. 
Haskins Co., R. G., 4657 W. Fulton, Chicago, Tl. 
MACHINES, Washing 


(For Washing Small Parts 
Barrett Co., Leon J., Box 378, Worcester. Mass. 
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Plan for COMFORT 


in New York 


‘THousanps of guests have complimented 
us on the beautiful new rooms in Hotel 
McAlpin. They are spacious, immaculate, 
tastefully furnished. They were planned for 
complete comfort, Add to this the time-sav- 
ing location of the McAIpin, its fine food, 
its friendly service—and you have the main 
reasons why you should make this popular 
hotel your home in New York. 


JOHN J. WOELFLE, Manager 


Hotel 
M-Alpin 


: res The Centre of 
Pera Convenience 
ete 

| et aes 

Mate B’WAY at 34th S 
Petia . ¢ 

rave New York 
a 

awe ° 

+s 


im Rooms with Bath from 


950 *4,00 *4°° 


Single Double Twin-Bedded 





At Last eee 
ONE 


Instrument 
for Measuring 
yur 
AN? 
= 
Resistances 
A convenient compact little instrument, completely self-contained, 
for measuring any resistance from .00001 ohm to 11.1 megohms. 
Especially practicable for measuring the resistance of relay con- 
tacts, coils, armature windings, etc. 


This one unit includes both a standard Kelvin Bridge and a stand- 
ard Wheatstone Bridge. Send for Bulletin 637-BE for complete 
description. 


SHALLCROSS MFG. CO., Collingdale, Pa. 


Small Spura 


Auch as these 






~ 


14 to 80 D.P. 


—made to close limits, or 
commercial tolerances, on 
high production. 
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CONSULTATION 


without 


OBLIGATION 








i pe 
hte 


a) 


@ These molded parts for Mixmaster typify 
the high grade plastic molding service 
Kurz-Kasch is rendering many nationally 


prominent appliance manufacturers. 


They will also suggest the facilities and 
experience that enable Kurz-Kasch to form 
parts ‘‘too complicated and difficult’ be- 
cause of size or contour for others to 
attempt. 


One of the largest molders of radio dials 
and knobs in America. Workers in bake- 
lite, plaskon, beetle and the other popular 
materials. Consultation without obligation. 


KURZ-KASCH, Inc. 


DAYTON, OHIO 


SALES OFFICES 


NEW YORK CHICAGO CLEVELAND DETROIT 
ST. LOUIS LOS ANGELES DALLAS MILWAUKEE 


KURZ-KASCH Inc. 
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PHOSPHOR BRONZE 


in sheets and rolls 

especially adapted 

for electrical purposes 
Also brass, bronze and nickel silver 


We solicit your inquiries 


WATERBURY ROLLING MILLS, INC. 
660 Watertown Ave., Waterbury, Conn. 


aay | LF 7 


e 35 YEARS experience assures 
highest quality and dependability 


... A Trial Will Convince You... 
Suppliers of ALNICO MAGNETS 
CLE UL Lasse 


1111 East 23rd Street Indianapolis, Ind. 


CONTACT POINTS AND 
THERMOSTATIC METAL 


AKER Contact Points are 
made with the thought con- 
stantly in mind that, above 
all, contact points must 

function with unvarying reliabil- 
ity. We make them of platinum, 
iridio-platinum, silverand special 
alloys. Baker Non-Rusting Ther- 


mostatic metal is for use where 
contact with steam or hot water 
is part of the problem. 


BAKER & CO., INC. 
54 Austin St., Newark, N. J. 


For further information concerning products 


listed in the Classified Index, see 


INDEX TO 
ADVERTISERS 


Pages 126 and 127 


} Sunco Vari-Speed Motor 
| Calibrated in R.P.M. for any 
leonstant speed from 50 to 
; 1000; also made 0 to 10 R.P.M. 
, for turntable displays. 


i Fully guaranteed... 50 
jsuN Pcespasenteome 
SUNDT ENGINEERING CO. 
w 4252 Lincoln Ave.. Chicago, til 









WHEN WRITING .... 
to advertisers, please mention 


ELECTRICAL 
MANUFACTURING 


| of all new 


A complete review 





ELECTRICAL PATENTS 
begins on page 100 
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MAGNESIUM ALLOYS. See Alloys, Mag- 
nesium. 


MAGNETS, Lifting 


Ohio Elec. Mfg. Ce 5905 Maurice Ave., Cleveland, O 
MAGNETS, Permanent 
inaudagraph Corp., Magnet Steel Div., Stamford, 
Conn 


Simonds Saw & Steel Co., Lockport, N. Y. 

Thomas & Skinner Steel Products Co., 1111 E. 23rd, 
Indianapolis, Ind. 

MALLETS, Rawhide 

Chicago Rawhide Mfg. Co., 1281 Elston Ave., Chicago, 
Tl. 

MATERIALS, Drawing 

Bruning Ce Ir Chas., 102 Reade, New York, N. Y 

Faber, Inc., A. W., Newark, N. J. 

MATS, Steel, Safety 


Acme Steel Co., 2846 Archer Ave., Chicago, Tl. 


MEGOHMMETERS 


Sticht & Co., Herman H., Dept. E.M., 27 Park Place, 
New York, N. Y 


MELTING POTS, LADLES, See Pots & 
Ladles. 


METALS, Pre-finished 
American Nickeloid Co., 12 Second, Peru, ITIl. 
*‘Nickeloid.”* 


METAL, Thermostatic 

Baker & (x In 54 Austin, Newark, N. 7 

Callite Products Div., Eisler Elec. Corp 547 - 39th, 
Union City, N. J 


Chace Ce W. M. 1608 Beard Ave., Detroit, Mich. 

General Plate (C« 34 Forest. Attleboro. Mess 

Wilson Co H. A., 105 Chestnut, Newark, N. J. 
““Wilro.’ 

METERS. See Instruments. 

MICA 

Brand & C Wm 268 Fourth Ave., New York, 
oe 

Continental Diamond Fibre Co., Newark, Del *‘Mica 
yond 

General Electric Co., Section M-619, Insulating Ma 
terials Div Appliance and Merchandise Dept., 
Briegeport. Conn 

Insulation Manufacturers Corp 565 W. Washington 
Blvd Chicago 1 

Macallen Co., 16 Macallen. Boston, Mass. 

Mica Insulator Co., 200 Varick, New York, N. Y 
““Macinite.’ 

New England Mica Co.. Waltham. Mass Cr 

Westinghouse Elec. & Mfg. Co., Room 5-N, E. Pitts 


burgh, Pa 


MOLDED INSULATION 

American Insulator Corp., New Freedom. Pa 

Auburn Button Works, Inc., Molded Plastics Div., 
Auburn, N. Y 

Rakelite Corp.. 247 Park Ave New York. N. Y 

Chicago Molded Products Corp., 2144 Walnut, Chi 


cago, Tl 

Consolidated Molded Products Corp., Scranton, Pa. 
“‘Lacanite,’’ ‘‘Phenolic,’’ ‘‘Arcolite.’’ 

Formica Insulation Co., 4638 Spring Grove Ave.. Cin 


cinnati, O 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming 
ton, Del 

General Electric Co Section P-897. Appliance and 


Merchandise Dept Bridgeport Conn. **Cetec,’ 
““Textolite **Mycalex.’”’ 

General Plasties, Ine 167 Walck Road, North Tona 
wanda, N. Y “‘Durez.’’ 

Kurz-Kasch, Inc Dayton, O 

Maecallen Ce 16 Maecallen, Boston, Mass. 


Norton Laboratories, Inc., Lockport. N. Y¥ 
Richardson Co., Melrose Park (Chicago), Il “*Insu 
rok.’’ 

Weterbury Button Co., Washington Ave., Waterbury 
Conn. 

Westinghouse Elec. & Mfg. Co., Micarta Div., Traf 
ford, Pa **Micarta.’’ 


MOLDINGS, Aluminum 
Aluminum Goods Mfg. Co., Manitowoc, Wis. 


MOLYBDENUM, Wire, Rods, Sheets & 
Special Shapes 

Callite Products Division. Eisler Elec. Corp., 547 
39th, Tnion City, N. J. 

Fansteel Metallurgical Corp., North Chicago, Tl] 


MONEL METAL 


Driver-Harris C« Harrison, N. J 


MOTOR STARTERS. See ‘“‘Where to Get 
Control Devices for Designed-in Use,” 
elsewhere in this issue. 


MOTORIZED SPEED REDUCERS. See 
“Where to Get Motors for Designed-in 
Use,’ elsewhere in this issue. 












MOTORS 

Alliance Mfg. ¢ Alliance, O 

Baldor Electric ¢ 00) Dunear Loui Mo 

Barber Iman Ce Ro kford 

Bodine Ele ‘ 2256 W. Ohi Ml 

Crocker-Wheeler Elec Mfg. N. J 

Delco Appliance Division, General Motors Sales Corp., 
Rochester, N. Y¥ 

Delco Product Division, General Motors Corp Day 
ton, O 

Diehl Mfg. ¢ Elizabethport, N. J 

Dumore Company, Dept. 107-G. Racine Wis 

Electric Motor Corp., Racine, Wis 

Electric Specialty Cc 213 South, Stamford, Con 


Fairbanks, Morse & Co., 900 S. Wabash Ave., Chicago, 
Il 

General Electric Co., Dept. 6B-201, Schenectady, N. Y. 

Hansen Mfg. Co., Princeton, Ind 

Holtzer-Cabot Elec. Co.. 125 Amory, Boston, Mass 

Janette Mfg. Co., 556 W. Monroe, Chicago, Il. 

Kendrick & Davis Co., Inc., Lebanon, N. H. 

Kingston-Conley Elec. Co., North Plainfield, N. J 

Leland Elec. Co., Dayton O 

Master Elec. Co., Dayton, O. 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O 

Peerless Elec. Co., Warren, O 

Pioneer Gen-E-Motor Corp., Dept. E-3G, 466 W. Su 
perior, Chicago, I11. 

Robbins & Myers, Inc., Springfield, O. 

Signal Elec. Mfg. Co., Menominee, Mich. 

Speedway Mfg. Co., 1828 So. 52nd Ave., Cicero, Ill 

Wagner Elec. Corp., 6400 Plymouth Ave., St Louis, 
Mo. 

Westinghouse Elec. & Mfg. Co., Room 5-N, E. Pitts 
burgh, Pa. 


NAILS 
Hassall, Inc., John, 404 Oakland, Brooklyn, N. Y. 


NAME PLATES 
American Decalcomania Co., 4326 Fifth Ave., Chicago 
Til 


American Emblem Co., Inc., Box No. 116R, Utica 
es 


NICKEL-SILVER 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich. 

Riverside Metal Co., Riverside, Burlington County 


Scovill Mfg. Co., 65 Mill, Waterbury Conn. ‘‘Adnic.’ 

Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 

Waterbury Rolling Mills, Inc., 660 Watertown Ave 
Waterbury, Conn. 


NUTS, Machine Screw and Acorn 

Blake & Johnson Co., Waterville, Conn. 

Pawtucket Screw Co., 141 Hughes Ave., Pawtucket 
R. I. 


NUTS, Wing 
Parker-Kalon Corp., Dept. E., 190 Varick, New York 
N. ¥. 


OHMETERS. See Instruments. 
OIL SEALS. See Seals, Oil. 


OILERS 
Speedway Mfg. Co., 1828 S. 52nd Ave., Cicer, Tl. 


OSCILLOGRAPHS. See Instruments, also 
Testers. 


OUTLETS, Plug and Radio 
Pass & Seymour, Inc., Industrial Sales Div., Syra 
cuse, N. Y. 


OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Baking, 
Etc. 
General Electric Co.. Schenectady. N. Y. 
Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa 


PACKING MATERIAL 
Kimberly-Clark Corp., 8 S. Michigan Ave., Chicago, 
Ill. ‘Kimpak.’’ 


PAINT. See Finishes. 


PAPER, Insulating 

Fish Paper, Press Board, Fibre Board, Fuller 
Board. 

Brand & Co., Wm., 268 Fourth Ave., New York 
x. & 


Brandywine Fibre Products Co., 1402 Walnut, Wil 
mington, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

Cottrell Paper Co., Inc., Dept. M., Fall River. Mass 
Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming 
ton, Del. : 
Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. r 
Irvington Varnish & Insulator Co.. Irvington, N. J 
Mica Insulator Co., 200 Varick. New York, N. Y. 
‘‘Armatite,’’ ‘‘Armo,’’ ‘‘Micanite,’’ ‘‘Duro,”’ 
“‘Kaygrey.”’ 

National Vulcanized Fibre Co., Wilmington, Del 
‘“‘Campbellite,”’ ‘‘C-F,’’ ‘‘Peerless.”’ 

Taylor Fibre Co., Norristown, Pa. 

West Virginia Pulp & Paper Co., 230 Park Ave., 
New York, N. Y. ‘‘Electrite,’’ ‘‘Densite.”’ 
Westinghouse Elec. & Mfg. Co., Room 5-N, E. Pitts 
burgh, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del 
‘‘Fyberoid.’”’ 


PAPERS, Shipping 
Cromwell Paper Co., 4801-29 S. Whipple, Chicago, Il. 


PEGS, Armature 5 
Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, III. i 
Mica Insulator Co., 200 Varick, New York. N. Y. 
National Vulcanized Fibre Co., Wilmington, Del. 


PENCILS, Drawing 7 
Faber, Inc.. A. W., Newark. N. J. ‘‘Castell sve 
Staedtler, Inc., J. S., 53-55 Worth, New York, N. Y. 


PENDANTS, Socket Chain. 
Bead Chain Mfg. Co., Bridgeport, Conn 


PHOSPHOR BRONZE 

Driver-Harris Co., Harrison, N. J. 

Phosphor Bronze Smelting Co., 2204 Washington Ave 
Philadelphia, Pa. 

Riverside Metal Co., Riverside, Burlington County 
N 


N. J. 
Scovill Mfg. Co.. 65 Mill, Waterbury, Conn 
Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 
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YOUR TOUGHEST 
RESISTOR JOBS 


IRC Power Wire Wound Resistors with 
their famous Cement Coating are de- 
signed for manufacturers who can’t afford 
to take chances on resistor failure. Tests 
“i by leading industrial users have proved 
their superiority in such essential charac- 
teristics as heat dissipation, protection 
against humidity, permanency, 
and freedom from breakage. 
Samples to your specifications 
gladly submitted. Write for 
our Industrial Resistance 
Catalog. 


tus 
TT ee Coenen eed ETT 
OR CAFU UCU sik) 
OR CMO a 


INTERNATIONAL RESISTANCE COMPANY 
401 NORTH BROAD STREET, PHILADELPHIA 


or Licensees in Canada, England. France, Germany, Italy, Denmark and Australie 


MAKERS OF RESISTANCE UNITS OF MORE TYPES, IN MORE SHAPES, FOR 
MORE APPLICATIONS THAN ANY OTHER MANUFACTURER IN THE WORLD 


K.M.C. MOTORS 


With or Without Gear Reducers 
Made in All Voltages—A. C., D. C., Universal 


Are Competitively Priced 


And are ideally suited for projectors, dispensing 
devices, heat controls, advertising displays, mixers, 
small pumps, motor testers, and all similar 
applications. If you are designing fractional h.p. 
motors into such products, 


Send for E.M.C. Specification Sheet TODAY! 


When filled out and returned to us, this Specifica- 
tion Sheet will enable us to make constructive 
recommendations for your job. 


ELECTRIC MOTOR CORP., Racine, Wis. 
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An Offer 


that has stood 


INCE 1913 the Fansteel research laboratory 

has been open to users of electrical contacts. 
For nearly a quarter century. in good times and 
bad, Fansteel has maintained a staff of metal- 
lurgists and engineers whose specific function has 
been the study of customers’ contact problems. 
A list of the concerns who have made use of this 
unique research service would constitute a Social 
Register of electrical manufacturers. 

Tungsten, molybdenum, silver. platinum and a 
number of exclusive special alloys are used in the 
manufacture of Fansteel contacts. This wide 
choice of materials enables Fansteel engineers to 
recommend, without bias, the right contact for 
any electrical or mechanical condition. 

We can sell you stock contacts. of course. But 
we would rather make a careful study of your 
product, backed by a series of comprehensive tests, 
and design contacts especially for its own partic- 
ular conditions. 


And the best part of it all is that “custom 





built” Fansteel contacts usually cost no more 


often less—than makeshifts. 


FANSTEEL 


METALLURGICAL CORPORATION 
NORTH CHICAGO, ILLINOIS 


TANTALUM TUNGSTEN 
ACID PROOF EQUIPMENT 
ABRASION RESISTING ALLOYS 


MOLYBDENUM 
TANTALUM CARBIDE 
COLUMBIUM 




















































PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Monson Slate 


for Electrical 
Purposes, Natural 
Black, Oil Finish 
Quarries: 
Monson, Maine 





Office, Portland, Maine 


When youneed . - 
ma RELAYS 


Write for Catalog. 


STRUTHERS DUNN, 
Incorporated 


138 N. Juniper St. 
Philadelphia, Pa. 


Specify DUNCO 


PAPER TUBES 
SPIRAL WRAPPED 
SQUARE —RECTANGULAR—ROUND 

Write for Samples and Prices 


Paramount Paper Tube Company 
2035 Charleston St. Chicago. Ill. 


ELECTRIC HEAT 
From Room to Furnace | Fe ll NJ | 
Temperatures. TRACE mame 


Strips, Rings, Tubular, Immersion, 
Cartridges, Unit Heaters, Air Heaters 
and Furnace Types. 


Harold E. Trent Co. 













619 N. 54th St., 
Philadelphia, Pa. 


POUR Baka tb fees seis Line 
H 7a N fF U N | § voting soe Rt, 


Standard types or engineered to 
YOUR needs 


VEC) ee te hI ee es 





NATIONAL *% 


RHEOSTATS 


Ask for Catalog No. § 
National Electric Controller Co. 
5309 Ravenswood Ave., Chicago, III. 











CREWS RIVET 
NUT 
Pawtucket Screw Company 
141 Hughes Ave. - - - Pawtucket, R. I. 










SCREW MACHINE 
Oo 84) ££ ts 

Send us your specifications for an estimate 

LINDEN & COMPANY 


In Brass or Steel 891 Broad St., Providence, R. | 























PEAK LOAD 
MERCURY SWITCHES 


Sturdy--- Dependable---Reasonable 
Write for Literature 


E. MACHLETT & SON 


222 E. Q3rd St. New York, N.Y 
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Waterbury Rollir 
Waterbury, Cc 


PHOTOELECTRIC CELLS — TUBES 
General Electric Ce Schenectady, N 

Weston Elecl. Instrument Corp., 582. Frelinghuysen 
Ave., Newark, N. J. **Photronic.’’ 


PILLOW BLOCKS, Ball and Roller Bear- 
ing 

S. K. F. Industries, Inc Front & Erie Ave., Phila 
delphia, Pa 


PILOT LIGHTS. See Lights, Pilot. 
PINS, Cotter 

Hubbard Spring ¢ M. D., 690 Central Ave., Pon 
tiac, Mict 


PLASTICS. See Molded Insulation. 


Inc., 660 Watertown Ave. 





PLATES, Resistance Carbon 

Becker Brothers Carbon Co., 223 N. Ashland Ave., 
Chicago, Il 

National Carbon Co., Inc., Carbon Sales Division 
Cleveland, O. 

Ohio Carbon Co 12508 Berea Rd., Cleveland, O 
Superior Carbon Products, Inc., 9115 George Ave 
Cleveland, O 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa 


PLATING GENERATORS 

Columbia Elec. Mfg. Co., 4500 Hamilton Ave., Cleve 
land, O 

Kendrick & Davis Co., Lebanon, N. H. 


PLATINUM 

Baker & Co., Inc., 54 Austin, Newark. N. J 

Wilson Co., H A., 105 Chestnut Newark, N. J 
**Wilco.’’ 


PLUG & CORD SETS 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 
Diamond Braiding Mills, Chicago Heights, Ill. 
General Cable Corp., 420 Lexington Ave., New York 


General Electric Co Section Q-897, Appliance and 
Merchandise Dept Bridgeport, Conn. ‘‘Ge-Flex, 
““Tell-tale Tap,’’ ‘‘Unicord.’’ 

Holyoke Co., Inc., 710 Main, Holyoke, Mass. 

Pass & Seymour, Inc., Industrial Sales Div., Syra 
cuse, N. Y. 

Rockbestos Products Corp., 717 Nicoll, New Haven, 
Conn. 


PLUGS, Attachment 

Arrow-Hart & Hegeman Elec Co., Hartford, Conn 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, II! 

General Electric Co., Section Q-897, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn 

Pass & Seymour, Inc., Industrial Sales Div., Syra 
cuse, N. Y 

Royal Elec. Co., Inc., 95 Grand Ave., Pawtucket, R. I 


PLUGS, Expansion 
Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Wis. 


POINTS, Contact 


Platinum, Silver, Tungsten and Special Alloys. 
J 





Baker & Co., Ine 54 Austin, Newark, N 

Callite Products Division, Eisler Elec Corp., 547 - 
39th, Union t N. J. 

Fansteel Metallurgical Corp., North Chicago, TI. 

General Plate ¢ 34 Forest, Attleboro, Mass 

Wilson Ce I A 105 Chestnut, Newark, N. J 
“Wiles 


Porcelain, Special Shapes 

Akron Porcelain Co., Akron, O 

Colonial Insulator Co., Akron, O. ‘‘Porcelex.’’ 

General Ceramics Cc R.C.A. Bldg., New York, N. Y 

Louthan Mfg. Co., East Liverpool, O. ‘‘Elemite.’’ 

Pass & Seymour, Inc., Industrial Sales Div., Syra 
cuse, N. Y 

Star Porcelain Co., Trenton, N. J. ‘‘Nu-Blac,’’ ‘‘Ther 
molain,’’ Vitrolain,’’ ‘‘Lavolain.’’ 

Universal Clay Products Co., Sandusky, O. 

Porcelain ee 

Porcelain Enamel Ins te, Inc., 612 N. Michigar 
Ave., Chicago, Ill 


POTS & LADLES, Melting 


Dunn, Ir uthers, 138 N. Juniper, Philadelphia, 
Pa Dunc 

Sta-Warm Electr Cc 565 N. Chestnut, Ravenna, O 
Glue and Solder Pots and Wax Pouring Heaters 
Triplex 

Trent Cc Harold E., 619 N. 54th, Philadelphia, Pa 


PRE-FINISHED METALS. See Metals, 
Pre-finished. 


PULLEYS, Steel 
Daytor tubber Mfg. Co., Dayton, O. **‘Dayton.”’ 


cee 


B-L Electr Co., Dept. A, St. Louis, Mo 

Ge Ele ( Section Q-S897 Appliance and 
Merc handise “Dept , Bridgeport, Conn. 

Ward Leonard Elec. C 34 Soutt Mt. Vernor N. ¥ 

Westir ise Elec. & Mfg. Co., Dept. 5-N, E. Pitt 
burgh, Pa 

REGULATORS, Temperature 

rols & Valves, Temperature; Thern 

Brown Instrument Co 41466 Wayne Ave Philadelphia 
Pa A Division of Minneapolis-Honeywell Regu 
ator ¢ 

Dun In Struthers, 138 N. Juniper, Philadelphia 
Pa Dun 

M Cor 1201 Belmor Ave Chicag Il 

W ( Newark, N. J 


REGULATORS, Voltage 


Raytheon Mfg. Co., Elecl. Equipment Div., Waltham, 
Mass 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

American Automatic Electric Sales Co., 1019 W. Van 
Buren, Chicago, Ill, ‘‘Stowger.’’ ‘‘Auteleo.’’ 


Brown Instrument Co., 4466 Wayne Ave., Philadelphia 
Pa. (A Division of Minneapolis-Honeywell Regu 
lator Co.) 

Dunn, Ine., Struthers, 138 N. Juniper, Philadelphia, 
Pa. ‘‘Dunco,’’ ‘‘Mid Getts.’’ 

Eagle Signal Corp., Moline, Il 

General Electric Co. Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago 
Til 


Hart Mfg. Co., Hartford, Conn “Diamond H.”’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, Tl] 

Sigma Instruments, Inc., 388 Trapelo Rd., Belmont, 
Mass. 

Ward Leonard Elec. Co.. 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Room 5-N, E. Pitts 
burgh, Pa. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen 
Ave., Newark N. J. 

Wilcolator Co., Newark, N. J. 


RESISTORS 

Aerovox Corp., 70 Washington, Brooklyn, N. Y. 

Allen-Bradley Co., 1309 S. First, Milwaukee Wis. 

Clarostat Mfg. Co. Ine., 285 N. Sixth, Brooklyn 
. 2. 


Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 





Pa 

Flectrical Coil Winding Co., 2731 Saunders, Camden, 
N. J. 

Ilardwick, Hindle, Inc., 140 Pennington, Newark, N. J. 

International Resistance Co., 401 N. Broad, Phila 
delphia, Pa. 

Mallory & Co Inc., P R., 3629 E. Washington, 
Indianapolis, Ind 

Ohmite Mfg. Co., 4843 Flournoy, Chicago, Il. 

Shallcross Mfg. Co., Collingdale | Pa. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RESISTORS AND GRID LEAKS, Radio 

Aerovox Corp. 70 Washington, Brooklyn, N. Y. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

— Hindle, Inc., 140 Pennington, Newark, 
J 


wiaanaianiis Resistance Co., 401 N. Broad, Philadel 
phia, Pa. 

Mallory & Co.. Inc., P. R., 3(29 E. Washington, 
Indianapolis, Ind. 

Ohio Carbon Co., 12508 Berea Rd.. Cleveland, O. 

Ohmite Mfg. Co., 4843 Flournoy Chicago, Tl. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 


RHEOSTATS 
Motor Control, Meter Testing. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Clarostat Mfg. Co. Inc., 285 N. Sixth, Brooklyn, 
N. Y 


General Electric Co., Scheneciady, N. Y 

Hardwick, Hindle, Inc. 140 Pennington, Newark, N. J. 

Mallory & Co Inc., P. R., 3629 E. Washington, 
Indianapolis, Ind 

National Electric Controller Co., 5309 Ravenswood 
Ave., Chicago, Ill 

Ohmite Mfg. Co., 4843 Flournoy, Chicago, TI. 

Ward Leonard Elec. Co. 34 South. Mt. Vernon, N. Y 

Westinghouse Elec. & Mfg. Co., Room 5-N, E. Pitts 
burgh, Pa. 


RHEOSTATS, Electroplating 
du Pont de Nemours & Co., E. I., Grasselli Chemicals 
Dept., Wilmington, Del. 


RHEOSTATS AND POTENTIOMETERS, 
Radio 

Allen-Bradley Co., 1309 S. First Milwaukee, Wis. 

Brown Instrument Co., 4466 Wayne Ave., Philadelphia 
Pa. (A Division of Minneapolis-Honeywell Regula- 
tor Co.). 

Hardwick, Hindle, Inc., 140 Pennington, Newark N. J 

Mallory & Co., In ~. a 3629 E. Washington, 
Indianapolis, Ind 

National Electric Controller Co., 5309 Ravenswood 
Ave., Chicago EB 

Ohmite Mfg. Co., 4843 Flournoy, Chicago, Il. 


RIVETING MACHINES. See Machines, 
Riveting. 


RIVETS 

Blake & Johnson Co., Waterville, Conn. 

Hassall, Inc., John, 404 Oakland, Brooklyn, N. Y. 

Pawtucket Screw Co. 141 Hughes Ave. Pawtucket, 
ee 

Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 


RIVETS, Split & Tubular 


Chicago Rivet & Machine Co 1848 S. 54th Ave., 
Cicero P. O Chicago, Ill. 

SEALS, Oil 

Chicago Rawhide Mfg. Co. 1286 Elston Ave., Chi- 
ago. Ill 

Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chicago, 
Til, 

SEALS, Rotary 

Rotary Seal Co., 805 W. Madison, Chicago, Tl. 


SEATERS, Brush 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 

SEPARATORS, Magnetic 


Ohio Elec. Mfg. Co., 5905 Maurice Ave. Cleveland, 
Oo. 


SET SCREWS, Self-Locking 


Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 
Chicago, Tl. 


ELECTRICAL MANUFACTURING 


















THE TTT aT MeL 
Tay “TLDE Puc... 


ays Jae! 


No more faulty contacts . . . when you 
ij plug in a Gilbert Grip-Tite. It stays 
‘ plugged until you take it out. 

2 Easy to plug in—easy to remove— 
- Grip-Tite never loses contact when 

in use. 

Grip-Tite achieves this end by means of a spring-tension, pro- 
jecting ‘‘tongue’’ on the inside of each blade. This spring- 
tension feature permits frequent use of the plug without 
weakening the ‘tongues’. Grip-Tite does not distort con- 
tacts in receptacles. 


WRITE FOR SAMPLES AND PRICE QUOTATIONS 


Features: 1. Grip-Tite plugs will ‘stay put’’. 
2. Practically unbreakable. 
3. Lowest cost assembly. 
4. Firm, safe connection insured at all times. 
5. Three sizes (for rubber, rayon and heater 
cords). 
6. Approved by Underwriters’ Laboratories. 
7. Approved for I. E. S. lamps (tested by E. T. L.) 


oe a ee ee a 
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HELPFUL Laminated Contacts 


EDITORIAL FEATURES IN THIS ISSUE 
OF ELECTRICAL MANUFACTURING... 


PAGE 83... Manuals, Catalogs, Printed Mat- 
ter of Materials, Parts, Equip- 
ment. 


PAGE 74... Where to Get Motors for De- 
signed-in Use. 


PAGE 78... Where to Get Control Devices 


for Designed-in Use. 


You keep costs down to the lowest mark 


PAGE 100... What's New In Electrical Patents. when you use General Plate Electrical 


Contacts. These contacts use a minimum 
of silver—a hard compact sheet, perma- 


PAGE 112... Classified Index of Materials, nently fused to a suitable base metal... 
Finishes, Parts, Equipment. shaped with projections for ready welding. 


By virtue of the General Plate process of 
laminating (not electroplating) silver to a 


@ If the answer to your question may not be special ao ar - a stronger con- 
. " ‘ tact wit t t dissipation. 
found in these pages, write and the Editor will Se er ae ee ee ee ES 


invoke our resources, facilities and experience 





Give your contact problems to General at- 


Plate; reap the benefits of research engi- 
to assist you in every possible way. neers who have designed contacts for the 
largest manufacturers of electrical products electric? 


ELECTRICAL MANUFACTURING | (H\VR AI, PLATE ((), merase 


232 Madison Avenue, New York, N. Y. 
MFRS. OF TRUFLEX THERMOSTATIC BIMETALS 
~ 34 FOREST STREET-ATTLEBORO, MASS. 









JULY, 1937 

















SEALED 
H -C SWITCHES 






For accurate con- 
trol. A stationary vapor-proof 
switch that operates in any position, 
1100 watts a. c., light load, pre- 
cision movement. 


HEINEKEN MACHINERY CORP. 
NEW YORK, N. Y. 


95 LIBERTY STREET 





LOWER COSTS 


come with the use of Gardiner Rosin Core Solder. Its 
uniform high quality assures better, faster work, saving 
both time and material. 

Due to modern production methods Gardiner Solder 
sells for less than even ordinary solders. 

Also made in Acid-Core and specials in various alloys. 
core sizes and gauges. 

EASTERN SALES OFFICE AND WAREHOUSE 
DAVID M. KASSON & CO., 264 Canal St., New York 





YL 


WIRE 


FORMS 
STAMPINGS 


HUNTER PRESSED STEEL CO. 
LANSDALE, PENNA. 


BRASS WASHERS 


Standard sizes in stock. Special sizes made to 


@ order. Also washers and stampings of any @ 
metal 


Low Prices Quick Service 
Guarantee Specialty Mfg. Co. 
9610 Carr Ave. Cleveland, Ohio 











POWREX MERCURY SWITCHES 


For All Control Applica- 
tions. Heavy Duty Types 
for Severe Service. 
POWREX 
SWITCH COMPANY 
Formerly Engineering 
Products Corp. 
190 Willow St. 
Wa'tham, Mass. 


Ee 

MADE of Aluminum 
or copper. Plain 
or stamped as ordered. 
Fiv e styles — widths 
from % to 1% in. Write 
for free samples & prices. 


NATIONAL BAND | Newport, Ky. 
& TAG CO. Dept. 9-309 
—<—<<<<<<__! 


marking wires 
cables, etc. 





EXPERT GLASS BLOWERS 
NEON TUBES FOR TRADE 


ALMO MFG. CO. 


475 WASHINGTON ST., NEWARK, N. J. 








See Page 83 for Important 


NEW PUBLICATIONS 


Opportunities for the alert user of 
Materials, Finishes, Equipment 
and Parts to keep well-in‘ormed. 








SCREW DRIVING MACHINES. See 
Machines, Screw-Driving 


SCREW ACHING PRODUCTS 


Aluminum ( of America, 2179 Gulf Bldg., Pitts- 
burgl Pa 

Barnes (¢ Wallace Div. of Associated Spring Corp., 
srist< Conn 

sSlake & Johnson Cx Waterville, Conn. 

Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington. De 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming 
tor Del. 

Hunter Pressed Steel Co., Lansdale, Pa 

Linden & Ce 891 Broad, Providence, R. I. 

National Vuleanized Fibre Co., Wilmington, Del. 

Peck Spring ¢ 12 Grove Ave., Plainville, Conn, 

l’rogressive Mfg. Co., Torrington, Conn. 

Scovill Mig. ¢ 65 Mill, Waterbury, Conn. 

Wilmington Fibre Specialty Co., Wilmington, Del. 

SCREWS, Machine 

Blake & Johns ( Waterville, Conn. 

lawtucket Screw Co., 141 Hughes Ave., Pawtucket 
R. I 

Progressive Mfg. Co., Torrington, Conn 

S-ovi Mfg. ¢ 65 Mill, Waterbury, Conn. 


SCREWS, Self-Tapping, Sheet Metal and 
Cap 


Parker-Kalon Corp., Dept. E. 190 Varick, New York, 
ie © Be 

ew S. oa 

Blake & . ( Co.. Waterville, Conn 


Parker Kal r ta Dept. E., 190 Variek, New York, 
BE 


oes Tapping 


Shakeproof Lock Washer Co., 2533 N. Keeler Ave. 
Chie ago, Ill 

SCREWS, Thumb 

3lake & Johnson Cx Waterville, Conn 


Parker-Kalon Corp., Dept. E., 190 Varick, New York 
ie 4 


SHADES, Mica 


Mica Insulator C« 200 Varick, New York, N. Y. 

New England Mica Co Waltham, Mass 

SHEETS, Iron 

American Rolling Mill Co 1531 Curtis, Middletown 
Oo. * Armes 


SHEETS, Steel 


American Re ng Mill Ce 1531 Curtis, Middletown 
oO Arm 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O United State Steel Corp. Subsidiary 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Tl. 

Newport Rolling Mill Co., Newport, Ky 


Ryerson & Son, Inc. Jos. T., Chicago, Il 


SHELLS, Screw Socket 


Patton-Macguyer ‘ 17 Virginia Ave Providence 
2 
SILVER 
Baker & C Ir 54 Austin, Newark, N. J 
a Harrison ee 


nar 82 Fulton, New York, N. Y 


4 105 Chestnut, Newark, N. J 





Te 
or Switchboard Slabs and Barriers.) 


P ie i-Monson Slate Co., Portland, Me. 


SLOT INSULATION 
Cottrell Paper C« Inc Dept. M, Fall River, Mass 


SLOTTING MACHINES AND TOOLS, 


Commutator and Armature 
(Mica Undercutters 


General Electric Ce Schenectady. N. Y 

Ideal Commutator Dresser Co., 1008 Park Ave. Syca 
more, Ill. 

SOCKETS, Electronic Tubes 

Electroni Mechanics Inc., 201 E. 12th, New York 
he & 


SOCKETS, Porcelain 
Arrow-Hart & Hegeman Elec. Co., Hartford. Conn 
Pass & Seymour Inc., Industrial Sales Div Syra 


cuse, N. Y. 
SOCKETS AND RECEPTACLES, Lamp 


Arrow-Hart & Hegeman Elec. Co., Hartford. Conn 


General Electric Co., Section Q-897, Appliance and 
Merchandise Dept Bridgeport, Conn 

Pass & Seymour, Inc. Industrial Sales Div., Syra 
use, N. Y. 


SOLDER, Self-fluxing 


Gardiner Metal ¢ 1818 So. Campbell Ave., Chicago 
Il 

Ruby Chemical Co., 60 McDowell, Columbus, O. 

SOLDER, Silver 

General Pl: ( 34 Forest, Attleboro, Mass 

Han iy & ila rman, 82 Fulton, New York, N. Y. ‘“‘Sil 
Fos 

Wilson Ce H A 105 Chestnut, Newark, N. J 
“Wilee 

ene COMPOUNDS 
Stick, Paste ix, Salts, Fluid 

Gardiner Met ( 4818 S. Campbell Ave., Chicago 
Ill. 

General Electri cr Section Q-897 Appliance and 
Merchandise Dept tridgeport, Conn 

Ruby Chemical Co., 60 McDowell, Columbus, O 


SOLDERING IRONS. See Irons, Solder- 
ing. 


SOLDERING POTS. See Pots and Ladles. 


SPEED REDUCERS. See “Where to Get 
Motors for Designed-in Use’’, else- 
where in this issue. 


SPRAYERS, Metal 


Metals Coating Co. of America, 495 N. Third, Phila 
delphia, Pa 

SPRINGS 

American Steel & Wire Co., 208 S. La Salle, Chicago 
Til. (United States Steel Corp. Subsidiary.) 


Barnes Co.. Wallace, Div. of Associated Spring Corp 
Bristol, Conn. 

Barnes-Gibson- Raymond Div. of Associated Spring 
Corp 6399 Miller Ave., Detroit. 

Cuyahoga Spring Ce 10270 Berea Rd., Cleveland, O 

Dunbar Bros. Co sristol, Conn 

Gibson Co., Wm. D., Div. of Associated Spring Corp 
1800 Clybourn Ave., Chicago, Il. 

Hubbard Spring Co., M. D., 690 Central Ave., Pon 
tiac, Mich 

Hunter Pressed Steel Co., Lansdale, Pa. 

Peck Spri Co 12 Grove Ave., Plainville, Conn 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 


STAMPINGS, Small, Non-metallic. 
Continental-Diamond Fibre Co., Newark, Del. 
Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming 
ton, Del 

Ri hardson Co Melrose Park (Chicago), Tl. 


STAMPINGS, Metal 
Aluminum Goods Mfg. Co., Manitowoc, Wis 
American Emblem Co., Inc., Box No. 116R, Utica 





Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cleve 
land, O 

Hubbard? Spring Co., M. D., 690 Central Ave., Pon 
tiac, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O 

Patton-MacGuyer Co., 17 Virginia Ave., Providence 
R. I. 

Raymond Mfg. Co., Div. of Associated Spring Corp 
Corry, Pa 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave 
Chicago. 

Sherman Mfg. Co., H. B., Battle Creek. Mich. 

Thomas & Skinner Steel Products Co., 1111 E. 28rd 
Indianapolis, Ind 

Whitehead Stamping Co., 1675 W. Lafayette Blvd 
Detroit, Mich : 
Worcester Pressed Aluminum Co., 75 Beacon, Wor 
cester, Mass , 

Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee 
Wis. 


STARTERS, Motor. See ‘‘Where to Get 
Control Devices for Designed-in Use”, 
elsewhere in this issue. 


STEEL BARS & SHAPES 

American Steel & Wire Co., Ro kefeller Bldg.. Cleve 
land, O (United States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago Ill. 


STEEL, Magnet. ; 
Cinaudagraph Corp Magnet Steel Div Stamford 
Conn Nipermag.”’ 

Simones Saw & Steel Co., Lockport, N. Y. 


STEEL SHAFTING, Screw Stocks 


Ryerson & Son, Inc., Jos. T., Chicago 1 
STEEL SHEETS. See Sheets, Steel 


STEEL SHEETS, Enameling 

American Rolling Mill Co., 1531 Curtis, Middletown 
9 “Armeo.”* 

Carnegie-Illinois Steel Corp.. Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co.. Granite City. Tl 

Newport Rolling Mill Co., Newport. Ky 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL, Stainless 


Acme Steel Co., 2846 Archer Ave., Chicago, Il. 
(Strip) ‘‘Superstrip.’’ 

American Rolling Mill Co., 1531 Curtis, Middletown, 
oO. (Strips, Sheets, Plates.) ‘‘Armco.”’ 


American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 
Carnegie-Tlinois Steel Corp Pittsburgh, Pa. (United 

States Steel Corp. Subsidiary.) 
Ryerson & Son, Inc., Jos. T., Chicago, Ill 
Simonds Saw & Steel Co., Lockport, N. a 


STEEL, Strip 

Acme Steel Co., 2846 Archer Ave., Chicago, Il 
(Cold and Hot Rolled, Galvanized, Colored, Striped. ) 
‘‘Superstrip.”’ 

American Rolling Mill Co., 1531 Curtis, Middletown, 
Ohio. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
Barnes Co., Wallace, Div. of Associated Spring Corp., 

Bristol, Conn (Hot Rolled.) 
Ryerson & Son, Inc., Jos. T., Chicago, II. 
Thomas Steel Co., Warren, O. (Bright Finish, Zinc 
Coated, Copper Coated.) ‘*Thomastrip.’’ 


STRAPPING, Box 
Acme Steel Co., 2846 Archer Ave., Chicago, Il. 


STRIPPERS, Wire 

Pyramid Products Co., 2309 S. State, Chicago, TI. 
(Bench Type and Hand Type.) 

Wire Stripper Co., 1727 Eastham Ave., E. Cleve 
land, O. 
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IVIACHINE SCREWS AND NUTS 


STOVE BOLTS, SPECIAL RIVETS 


SCREW MACHINE PRODUCTS 


SPECIAL HEADED AND THREADED PARTS — STANDARD SCREWS AND NUTS CARRIED IN STOCK 
PARTS FROM BRASS, STEEL and OTHER METALS | 


THE BLAKE & JOHNSON CO. 


WATERVILLE, CONN. 
































SINCE 1849 











Flea Power 
MOTORS 


A Type for Every Need 
§ DEPENDABLE 110-volt Induction and 
i 4 Universal Motors (AC or DC), both en- 


cased and skeleton types, with or with- 


| AN IDEAL MONEY SAVER! | 
sOLvERLESS WIRE CONNECTORS | 


A low-cost, quick, electrical wire connector that's 
better electrically—stronger mechanically. Takes the 
place of more expensive Solder and Tape, Terminal 
Blocks Plug Connections, Binding Posts and Eyelets. 


ELIMINATES FIRE HAZARD! 


No danger, bother, or time wasted as in making soldered 
joints . . . Available in sizes ranging from 2 No. 20 up 
to 3 No. 10. 


Sa Write for Samples 


| IDEAL COMMUTATOR DRESSER CO. {99% Pe" Avs: 


Sycamore, Illinois 











out built-in gear box that gives range 
of speeds and one or two drive shafts. 
Built to industrial standards. Thous- 
ands in use doing hundreds of different 
jobs. Remarkably low prices on one 


or a million. Also low voltage motors. 





Speed Way Manufacturing Co. 
1828 So. 52nd Ave., Cicero, Il. 

















puecrBst® 


A high grade fibre board for electrical insulation. 
A material of quality possessing high tensile and 
dielectric strength. Used by many of the leading 
manufacturers of electrical equipment. 








pENsiT® 


Special shapes 
made to meet yout 
specifications and 

lue prints. Forty 


An extremely hard board of superior quality which years experience. 


can be used in place of more expensive types of 





Send us your 













: 5 “al mquiries 
insulating materials. THE AKRON 
Pulp Products Department PORCELAIN 
COMPANY 


Akron, Ohio 


SM ee 


230 Park Avenue, New York, N.Y. 35 E. Wacker Drive, Chicago, Ill. 


FIT. FFT 
















mur needs or he 

s é pre 

lems. 
STRUTHERS 


DUNN, INC. 
138 N. Juniper St. 
Philadelphia, Pa. 





FOR EVERY 
REQUIREMENT 


ag 
AS 
aU) MA 


WIRE SPRINGS 


AND SPECIALTIES 
S 


ALL SIZES 
ALL SHAPES 


ALL METALS a 


SEND US YOUR INQUIRIES 


CUYAHOGA SPRING CO 


10270 BEREA RD CLEVELAND, OHIO 


Automatic 


TIMERS 


for every application 
KWIXSET Timers 
are rugged, simple, 
accurate, Convenient. 
Write for details and 
prices. 


The H. C. Thompson 
Clock Co. 


Bristol, Conn. 






SIGNAL KWIXSET 


IMPERVIOUS! 


INSULATING VARNISH 


Electrical Insulating 
Varnishes, Lacquers 
and Compounds 


y IMPERVIOUS VARNISH CO. 


as a Bidg., Pittsburgh, Pa. = 





Lastik Black Insulating Varnishes 
LASTIK BAKING 
LASTIK AIR-DRYING-SOLVENT BASE 
LASTIK AIR-DRYING-ALCOHOL BASE 
Drys in 30 Min. Send for Samples. 


LASTIK PRODUCTS CO. INC. 
8070 American Bank Bldg., Pittsburgh, Pa. 







Dependable ELECTRICAL INSULATION 
Varnishes, Compounds 


and Waxes 


JOHN C. DOLPH CO. 
168 Emmet St., Newark, N. J. 


THERMOSTATS 


110-120V A.C. or D.C. — for low 
amperage Heating Devices. Espe- 
cially recommended for Heating Pads. 


MIDGET THERMOSTAT 
10 Washington Place New York, N. Y. 
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SWITCHES, Fixture 


Arrow-Hart & Hegeman Elec. Co Hartford, Conn. 
McGill Mfg. Co 40 Indiana Ave., Valparaiso, Ind. 
Pass & Seymour Inc., Industrial Sales Div., Syra 
cuse, N. Y. 


SWITCHES, Heater 


Arrow-Hart & Hegeman Elec. Co Hartford, Conn 


General Electric C¢ Section Q-897, Appliance and 
Merchandise Dept. Bridgeport Conn 

Hart Mfg. Co., Hartford, Conn “Diamond H.’’ 

SWITCHES, Mercury 

Almo Mfg. C 175 Washington, Newark, N. J 

Brown Instrument Co 4466 Wayne Ave Philadel 
phia, Pa A Division of Minneapolis- Honeywell 
Regulator Cx 

Durakool, Inc 1055 N. Main, Elkhart, Ind 

General Electri Vapor Lamp Co., 887 Adams, Ho 
boken, N. J Kon-nec-tor,’’ ‘‘Cooper-Hewitt.’’ 

Hart Mfg. Cx Hartford, Conn. Diamond H.’’ 


Jefferson Electric Co., Bellwood, Tll 

Leland Elec. C¢ Dayton Oo 

Machlett & Son, E., 222 E. 23rd, New York, N. Y. 
Mercoid Corp 1201 ‘Belmont Ave Chicago, Tl. 









Powrex Switch Co., 190 Willow, Waltham, Mass. 

Ward Leonard Ele Co., 34 South, Mt. Vernon, N. Y 

SWITCHES, Radio Frequency 

Electronic Mechanics, Inc., 201 E. 12th, New York, 
x. %. 


SWITCHES, Remote Control 
Push Button, Magnetically Operated 


Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn 

Dunn, Inc., Struthers, 138 N. Juniper Philadelphia 
Pa. ‘‘Dunco.’’ 

General Electric Co., Schenectady, N. Y. 

Hart Mfg. C Hartford, Conn “Diamond H.” 

Micro Switch Corp., 1 East Spring, Freeport, Ill 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. ¥ 
SWITCHES, Snap, Heavy Duty 


For Electric Range and Small Motor Control 


Arrow-Hart & Hegeman Elec. C« Hartford, Conn 

General Control Co., Cambridge, Mass. 

General Electri Co., Section Q-897 Appliance and 
Merchandise Dept sridgeport, Conr 

Hart Mfg. Hartford, Conn. Diamond H."’ 

Heineken Machinery Corp 95 Liberty, New York, 
N. Y. (Sealed Type) 

Pass & Seymour, In Industrial Sales Div., Syra 
cuse, N. Y 

SWITCHES, Time 

Eagle Signal Corp Moline, Til 

General Electric Co., Dept. 6E-201, Schenectady, N. Y. 
Hart Mfg. Ce Hartford, Conn “Diamond H.’’ 

Thompson Clock C« H. C., Bristol, Conn. 
TACHOMETERS 

Brown Instrument Co 4466 Wayne Ave Philadel 
phia, Pa A Division of Minneapolis- Honeywell 


Regulator Co.) : 
Sticht & Co., Herman H., Dept. E.M., 27 Park P! 
New York, N. Y 


Veeder-Root, Inc Hartford, Conn 
Weston Elecl. Instrument Co 582 Frelinghuysen Ave. 
Newark, N. J 


TAGS, Terminal 


National Band & Tag Co., Dept. 9-309, Newport, Ky. 
TANTALUM, Wire and Special Shapes 
Fansteel Metallurgical Corp., North Chicago, Il. 


TAPE, Cotton, Linen, Silk 
Tape, Sleeving, Webbing 
Anchor Webbing Co., Pawtucket, R. I. 


General Electrie C¢ Section Q-897 Appliance and 
Merchandise Dept., Bridgeport, Conn 

Insulation _ Manufacturers Corp 565 W. Washingtor 
Blvd i Til 


Mica Insu 
Westinghous 
burgh 


200 Varick, New York. N. Y¥ 
& Mfg. Co., Room 5-N, E. Pitt- 





TAPE, Mica 

Continental-Diamond Fibre Co., Newark, Del. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd Chicage Ill 

Mica Insulator Co., 200 Varick, New York, N. Y. 


TAPE, Rubber and Friction 





General E Co Section Q-897 Appliance and 
Merchandis Dept sridgeport, Conn ‘‘Paragon.”’ 
Insulatior Ma nufacturers Corp., 565 W. Washington 
sivd., Chicag Ill 
Mica Insulator Co.. 200 Varick. New York, N. Y. 
Okonite ¢ 501 Fifth Ave New York, N. ¥ 
Westinghouse Elec. & Mfg. Co., Room N, E. Pitts 
burgl Pa 
TAPE, Varnished Fabric 
Acme Wire Co., New Haven, Conr 
General Elect Co., Section Q-897, Appliance and 
Mer indise Dept., Bridgeport, Conn. 
Manufacturers Corp., 565 W. Washington 
y Chicag Tl. 
ston Varnish & Inst Ce Irvington, N. J. 
ator Co., 200 aric New York, N. Y¥ 
Westinghouse Elec. & Mfg. Co., Room 5-N, E. Pitts- 
burgh, Pa 


TAPPING MACHINES. See Machines, 
Tapping 


TERMINALS, Plain and Locking 
Shakeproof Li «k Washer Co., 2533 N. Keeler Ave., 
Chicagt Il 


TERMINALS & CONNECTORS 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Il. 
Terminals and Terminal Plates.) 

Littelfuse Laboratories, 4252 Lincoln Ave., Chicago, 
Ill (For Fuses.) 

Patton-MacGuyer Co., 17 Virginia Ave., Providence 
R. LL 


Sherman Mfg. Co., H. B., Battle Creek, Mich. 
Waterbury Button Co., Washington Ave., Waterbury 
Conn. 


TESTERS, Coil 
(Includes armature growlers, trouble shooters and 
other portable testing devices.) See also Instru 
ments. 

Clough-Brengle Co., 2813-H W. 19th, Chicago, Ill. 
(Oscillographs. ) 

Sticht & Co., Herman H., Dept. E.M., 27 Park PIl., 
New York, N. Y. (Os illographs. ) 

Sundt Engineering Co., 4252 Lincoln Ave., Chicago, 
Ill. (Neon.) 

Weston Elecl. Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. J. 


TESTING LABORATORIES 
Electrical Testing Laboratories, 80th & East End Ave., 
New York, N i 


THERMOSTATIC METAL. See Metal, 
Thermostatic. 


THERMOSTATS 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 
Brown Instrument Co., 4466 Wayne Ave., Philadel 
phia, Pa. (A Division of Minneapolis-Honeywell 
Regulator Co.) 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa. ‘‘Dunco.’’ 


General Electric Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 
Mercoid Corp., 4201 Belmont Ave., Chicago, TIIl. 
‘‘Pyrotherm,’’ ‘‘Sensatherm,’’ ‘‘Vasaflame.’’ 

Midget Thermostats, 10 Washington Pl., New York, 
N. ¥ 


Wilcolator Co., Newark, N. J. 
TIMERS. See Switches, Time 


TOOLS & JIGS 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 

Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Wis. 


TRANSFORMER CORES, See _ Cores, 
Transformer. 


TRANSFORMERS, Enunciator 
Jefferson Elec. Co., Bellwood, Ill. 


TRANSFORMERS, Low Voltage Power 


American Transformer Co., 177 Emmet St., Newark, 
N. J 


Coils, “Ine., 229 Chapman St., Providence, R. I. 

Davis & Co., Inc., Dean W., 549 W. Fulton, Chicago, 
Ill. 

General Electric Co., Section Q-897, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Jefferson Elec. Co., Bellwood, Il. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


TRANSFORMERS, Luminous Tube 
(Neon) 
Jefferson Elec. Co., Bellwood, Ill. 


TRANSFORMERS, Mercury Lamp 
Jefferson Elec. Co., Bellwood, Ill. 


TRANSFORMERS, Oil Burner Ignition 
Jefferson Elec. Co., Bellwood, Ill. 


TRANSFORMERS, Radio 
Jefferson Elec. Co., Bellwood, Ill. 


TRANSFORMERS, for Relays & Control 
Systems 
Jefferson Elec. Co., Bellwood, III. 


TRANSFORMERS, Signaling 
Jefferson Elec. Co., Bellwood, Il. 


TRANSFORMERS, Street Lighting 
Jefferson Elec. Co., Bellwood, Il. 


TRANSFORMERS, Toy 
Jefferson Elec. Co., Bellwood, Il. 


TUBES, Mercury (Metal) 
Jefferson Elec. Co., Bellwood, Ill 


TUBES, Paper (Spiral Wrapped) 
Paramount Paper Tube Co., 2035 Charleston, Chicago, 
Ill, (Square, Rectangular, Round Shapes.) 


TUBING, Brass & Copper 

Ilseo Copper Tube & Products Co., Inc., Dept. E. M., 
5629 Madison Rd., Cincinnati, O. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


TUBING, Phosphor Bronze 
Phosphor Bronze Smelting Co., 2204 Washington Ave., 
Philadelphia, Pa. 


TUBING, Varnished Fabric (Spaghetti) 

Anchor Webbing Co., Pawtucket, R. I. 

Brand & Co., Wm., 268 Fourth Ave., New York, 
nN. v. “wee.” 

General Electric Co., Section Q-897, Appliance and 
Merchandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

Irvington Varnish & Insulator Co., Irvington, N. J. 

Mica Insulator Co., 200 Varick, New York, N. Y. 
‘*Empire.’’ 


TUNGSTEN, Wire, Rods, Sheets & 
Special Shapes 

Callite Products Div., — ler Elec. Corp., 547 -- 
39th, Union City, N. 

Fansteel Metallurgical Rive. North Chicago, Tl. 
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UNDERCUTTERS, Mica. 


’ See Slotting 
Machines & Tools. 





UNITS, RODS, GRIDS, ELEMENTS, Re- 
sistance. 

General Electric Co., Schenectady, N. Y¥ 

Hardwick, Hindle, Inc., 140 Pennington, Newark 
N. J 














Trent Co., Harold E., 619 N. 54th, Philadelphia, P WA 
Watlow Elec. Mfg. Co., 1326 N. 23rd, St. Louis Mo Wr ene Sou 200 So. Bay. Mil \ WIRE, Insulated 
Wiegand Co., Edwin L., 7530 Thomas Blvd., Pitts- Wis. : Re ee tee American Enameled Magnet Wire Co., Port Hur 
burgh, Pa. : . Mict 
American Steel & Wire Ce Rockefeller Bld ( 
. ’ WAX AND COMPOUN t nit Stat tee] ” Soshat 
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THIRD ANNUAL 
ELECTRICAL MANUFACTURING 
PRODUCT DESIGN CONTEST 


Progress in product development is forward surge of creative design and 
everywhere evident. As it continues to technological advance. 
press forward on every front, engineer- 


ing advances take their place beside a ~ enly neccesary to seed the sales 
established for the Contest and project 






appearance design in the vanguard of ; 
ai a simply prepared manuscript to be 
the race to product superiority and ac- : 

submitted as your entry. Gather to- 

ceptance. ; 
gether the data sheets, drawings, speci- 
It is to stimulate and sustain interest fications, etc., by which you were 
in giving fuller expression to product guided in evolving the new or rede- 












ws evolution that ELECTRICAL MANUFAC-_ signed product that you are going to 
TURING, each year, invites plant execu- write about. With this material as a 
ELECTRICAL tives, designers, engineers, etc., to par- pattern you can very easily project on 
MANUFACTURING ticipate in its product design contest. paper the successive steps you took to 
? This is your opportunity then to take a fashion the new machine, appliance or 

“oe on a —" personal part in giving impetus to the device. 
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These Bulletins 


describe Relays 
for many purposes 


Constant development makes Ward Leonard 
Relays the last word in Relay Design. There 
is a Ward Leonard Relay for every purpose 
... light... intermediate ... and heavy duty. 


BULLETIN 81 BULLETIN 251 


describes the various describes sensitive Relays 
Magnetic Relays of several types 

BULLETIN 106 BULLETIN 351 
describes the Midget describes Thermal Time 
Magnetic Delay Relays 

BULLETIN i131 BULLETIN 362 
describes the Heavy Duty describes the Motor Driv- 
Relays en Time Delay Relays 


These Bulletins give valuable technical informa- 
tion that you surely need. Ward Leonard also 
makes Special Relays to meet unusual conditions. 
Request Bulletins that interest you or request in- 
formation about relays for special requirements. 


WARD LEONARD 


RELAYS - RESISTORS - RHEOSTATS 


WARD LEONARD ELECTRIC CO. 
34 South St., Mount Vernon, N. ¥Y 


Please send me your bulletins 
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Illustrating the Scintilla Aircraft Magneto 


The wide acceptance which Scintilla Aircraft Mag- 
netos enjoy as standard ignition for commercial 
planes, sport planes, and planes of the U.S. Army 
and Navy is convincing proof of their superiority. The 
fact S-W Finishes are standard on Scintilla Aircraft 
Magnetos is convincing testimony of their superior 
quality and results. S-W Primers and Surfacers, and 
Opex Opaque Black Enamel are the finishes. Opex 
Opaque Black (lacquer enamel) is an exceptionally 





durable jet black finish, boasting a natural high gloss, 
and easy rubbing and polishing qualities. For further 
information about this and other S-W “engineered” | 
finishes write The Sherwin-Williams Co., Cleveland, 
Ohio and all principal cities. No obligation. 








SHERWIN- 
WILLIAMS 
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The B-L Electric Mfg. Co. 


tried and : 


TODAY many of the largest electrical manufacturers are 
successfully using B-L Rectifiers as standard equipment 
... Tried and proved, B-L Rectifiers are Bone Dry— 
Noiseless—Durable and Compact . . . They are furnished 
in standard capacities in full wave units or are built to 


APPLICATIONS—Operating Relays—Charg- 
ing Batteries—Pin Ball Games—Telegraph 
Circuits—Telephone Circuits—Burglar Alarms 
—Signal Systems—Time Clocks—Electric Or- 
gans — Dynamic Speaker Fields — Elevator 
Controls—Magnetic Brakes—Electroplating— 





A PRODUCT WORTHY 





OF ITS NAME IS WORTH 
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THE RIGHT NAME PLATE 


A truly fine name plate enhances the value of the name of the 
product on which it is placed. It adds to eve appeal, a final 
touch in design that speaks loudly of reputable quality. Hun- 
dreds of internationally known manufacturers have felt the 
influence of A E Name Plates as sales aids. Why don't you 
put that influence to work in the marketing of your products? 
A E craftsmen produce name plates without ugly screw heads. 
Concealed attaching devices allow the designer full sway in 
achieving artistic effects. Every A E Name Plate is an exclu- 
sive production—we carry no stock designs. Send for our 
new booklet. 


American Emblem Company 


INCORPORATED 
Utica-“¥ NewYork 
New York Philadelphia Chicago Detroit 


-——_<-—— 





== Box 116-R, Utica, N. Y. 
Kindly send your new booklet showing the broad scope 
of your facilities for working in metals. 


| 3 American Emblem Company, Inc. 
E 


Name 


Firm 
Address 





a ili. 


roved B-L Dry Metallic Electronic Rectifiers 


for Manufacturers and General Use 


your specific needs. Those illustrated above are ideal for 
all electrical equipment and apparatus requiring rectifica- 
tion up to 110 volts . . . Outline your requirements and 
we will be glad to send you sample units for testing. Ask, 
also, for the interesting pamphlet describing B-L Rectifiers. 


Electric Welding—Battery Substitutes—Fre- 
quency Changers—Operating Motors—Mag- 
netic Chucks—Time Stamps—Quantitative 
Analysis—Electrolysis—General Laboratory— 
use wherever source of low voltage D.C. 
required, 











Convenience 
Suspension 
Construction 


Ornamentation 
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BEAD CHAIN* 


| IDENTIFIES 
GOOD LIGHTING EQUIPMENT 
* 


THE BEAD CHAIN MANUFACTURING CO. 
*TRADE MARK REG. 


U. 8. PAT. OFF. BRIDGEPORT, CONN. 


ated 
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a IN STANDARD, SPECIAL OR 
MANS TP 2B! GEARED-HEAD TYPES 
GUARANTEED MOTORS provide an unusual range of motor 


types and ratings from which to select the correct motor. Investigate MASTER'S exceptional ability to 


serve you promptly and economically with motors built to meet exactly your individual requirements. 


THE MASTER ELECTRIC COMPANY > DAYTON - OHIO 
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EXTRA 
SALE 


we 





naID. ‘RIP *the streamlined, all- 


more than a means to manufacturing econ- 


P vice, Lamp Cord, is 


omy. Its clear, clean colors (black —ma- 
hogany — green — ivory) and sleek smooth 
finish are a promise of added eye value 
to any lamp or electrical appliance 
requiring fine appointments. Extra sales 
appeal is blended into your products by 
the beauty of Mid-Rip. The assembly con- 
venience of Mid-Rip is self-evident 

before you’ve even made a test run. 


Jiffy conductor separation; quick 





stripping; no frayed ends!...For color value, 
uniformity, finish, stripping and real all- 


around attractiveness you can judge much 


more accurately from the actual product 
than from pictorial or verbal description... 
if you’ve missed seeing samples of Mid- 
Rip JUST LET US KNOW. Write, wire or 
phone the nearest General Cable Corpo- 
ration Office—Atlanta, Boston, Buffalo, 
Chicago, Cleveland, Dallas, Detroit, Los 

Angeles, New York, Philadelphia, 

Pittsburgh, Rome(N. Y.), St. Louis, San 

Francisco, Seattle, Washington (D.C.) 


*Registered trademark 


GENERAL CABLE 


HEATING APPLIANCE AND OTHER CORDS-FOR EVERY SERVICE 





